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EMCO 
SEWAGE GAS METERS 


Measure the entire 
flow from each di- 
gestion tank. Measure the 
amount of gag 


Measure gas used acted. 


by burners or gas 
engines. 


PITTSBURGH 


HOT & COLD 


WATER METERS 


Measure heated Measure cold 
water circulated water for various 
through digestion uses about the dis’ 
tanks. posal plant. t 


NORDSTROM 


LUBRICATED | 


PLUG VALVES for 


Lateral Air Lines Pump suction and 
Sludge Lines discharge lines 
Grit Chamber handling sludge 
Drain Lines or gritty material, 


{ 


Meter and valve services in sewage treat- 
ment plants are particularly severe due to the 
highly corrosive and abrasive character of the 
substances handled. That’s why Consultin 
Engineers are specifying especially Pest 
EMCO Gas Meters, Pittsburgh Water Meters 
and Nordstrom Lubricated Plug Valves. 


The proper foresight in installing the 
proper meter and valve for each service, prior 
to starting new construction, will more than be 
repaid later in freedom from operating difficul- 
ties, repairs and costly replacements. 


Write for bulletin giving complete infor- 
mation. 


PITTSBURGH EQUITABLE METER CO. 
MERCO NORDSTROM VALVE CoO. 


‘insite MAIN OFFICES PITTSBURGH, PA. enicnion 


COLUMBIA KANSAS CITY PHILADELPHIA TULSA HOUSTON LOS ANGELES 
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E make conduits to transport anything that flows by gravity 
or under pressure. We cast them centrifugally from gray iron in a 
metal mold without chill, or vertically against sand. The material—cast iron 
—is universally recognized for native 
high resistance to corrosion and con- 
sequent long life. If super-corrosive 
properties are required, as in certain 
industrial processes, we use alloys. 
Rigid metallurgical control is a daily 
matter of course. Diameters—up to 
84 inches; joints—bell and spigot, 
mechanical, flexible; also plain end 


or threaded pipe; fittings—any size. 


SUPER-DE LAVAUD CENTRIFUGAL CAST IRON PIPE Castiron and alloy cast iron pipece 
ugally or pit cast—for water wor 
and drainage service as 
as industrial uses involving corro 
U. S. PIPE & FOUNDRY CO. 
BURLINGTON, NEW JERSEY “3 
Foundries and Sales Offices throughout the U.S. 


S. Pit Cast Pipe U.S. Threaded Cast Iron Pipe U.S. Mechanical Joint Pipe 
S. Ni-Resist Cast Iron Pipe U.S. Flexible Joint Pipe U.S. Cast Iron Culverts 
Alloy and Gray Iron Castings U. S. Cast Iron Roof Plates 
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ARTICLES AND 
AUTHORS Scheduled 


for Future Issues 


“4 Filtration Plant of Novel Design”— 
by W, Martin Johnson of Wiley and 
Wilson, Engrs., Lynchburg, Va., describes 
and picturés a gravity filtration plant of 
a most umsual design which is under 
construction at historic and cultured 
Lexington, Va. Located on a hill behind 
the city, it overlooks the barracks of 
the Virginia Military Institute and the 
tomb of “Marse’’ Rebert E. Lee on the 
campus of Washington and Lee Uni- 
versity. Te tell more would rob a prized 
article of its feature of surprise. Novel 
in design, and startling in appearance, 
this unusual plant was developed as the 
solution of a problem in _ operating 
economics and technical adaptability. 





“Emptying Water Mains With Com- 
pressed Air’”—Roger W. Esty and Nelson 
Boardman, Sup’t and <Ass’t Sup’t of the 
Danvers (Mass.) Water Department, will 
describe a very practical method of 
emptying water mains which was devel- 
oped in Danvers and has proved effective 
in precluding or minimizing ditch pump- 
ing when cutting a line for _ repairs. 
This article is one of several to be con- 
tributed by water works operators dur- 
ing the year in a “Practical Operating 
Kink” series. 





“Another Operating Kink” type of ar- 
ticle is to be contributed by Eugene 
Cranch, Manager-Superintendent, New 
Rochelle (N. Y.) Water Company. He 
tells of an improved method and de- 
scribes the equipment used in making 
“cut-ins’’ for distribution system laterals 
and the larger sizes of service lines. 
Simplicity, and economy in time and 
labor, are the outstanding merits of the 
method which Mr. Cranch describes. 





“Practical Hydraulics’—P. S. Wilson, 
Water Works Consultant of Glen Ridge, 
N. J., who was formerly an operating 
engineer with Community Water Service 
Company, will continue with his series 
of valuable articles written more espe- 
cially for the benefit of practical water 
works operators. Three of the series by 
Mr. Wilson have appeared in earlier 
issues. When completed the whole series 
will be reprinted under one cover as a 
“Water Works and Sewerage’’ mono- 
graph. 





“Sewerage Kinks’’—by A. M. Rawn, 
Ass’t Chief Engr., Los Angeles County 
Sanitation Districts and President of the 
California Sewage Works Association, 
constitutes a follow-up article to his 
previous contribution ‘‘Sewer Cleaning 
with Rubber Beach Balls’ which ap- 
peared in WATER WORKS and SEWER- 
AGE for Ocfober, 1935. In the forth- 
coming article, Mr. Rawn describes sev- 
eral useful ‘‘Kinks’’ employed in sewer 
maintenance and plant operation under 
his supervision. 





“Garbage Disposal via Sewage Treat- 
ment” is a subject of considerable cur- 
rent interest. Cecil K. Calvert, Engi- 
neer-Manager of Waste Disposal Plants, 
Indianapolis, Ind., will disclose the re- 
sults of large scale experiments, wherein 
ground or shredded garbage has been 
put through the Indianapolis Activated 
Sludge plant in varying quantities. 


“Methods of Treating Milk and Milk 
Products Wastes”’—by L. Warrick, 
State Sanitary Engineer of Wisconsin, 
describes practical methods utilized in 
treating milk wastes in Wisconsin, re- 
sults secured and costs. 
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BURNING 


COMPLETE SEWAGE SLUDGE DISPOSAL 


The burning of sewage sludge, as accom- 
plished by the Nichols Herreshoff Incinera- 
tor, destroys bacteria and organic matter, 
leaving as a residue a fine, clean, inert ash. 


The introduction of this equipment marks 
a significant phase in municipal sanitation, 


IS THE ONLY METHOD 


Above: Nichols Herreshoff Sewage 
Sludge Incinerator installation at 
the West Side Disposal Plant at 
Dearborn, Michigan. Left: Open 


Hearth of Incinerator in action, 


OF 


It makes the unsanitary, unsightly and 
malodorous sludge pile a thing of the past. 


Back of this equipment is more than fifty 
years of intensive experience in the chemical, 
metallurgical and other fields—a reputable 
organization equipped with an experienced 





and assures a thoroughly 
satisfactory and economical 
method of complete disposal. 


NICHOLS HERRESHOFF | 
SEWAGE SLUDGE 


engineering staff ready to 
assist you in solving munici- 
pal waste disposal problems. 


INCINERATOR 
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AMHERST, OHIO 
SARANAC LAKE, N. Y. 
LAKE PLACID, N. Y. 
ORRVILLE, OHIO 
TYLER, TEXAS 

FT. ATKINSON, WIS. 
MARIETTA, GA. 
SHELBY, OHIO 
LANCASTER, PA. 
PUTNAM, CONN. 

ST. IGNACE, MICH. 
CANAJOHARIE, N. Y. 


CALUMET PLANT 
CHICAGO SANITARY DISTRICT 


WALDEN, N. Y. 
GENEVA, N. Y. 
MALONE, N. Y. 
CHARLOTTE, MICH. 
COLUMBUS, OHIO 
TARENTUM, PA. 
WINONA, MINN. 


HOLTON, KANSAS 


WESTERLY SEWAGE TREATMENT PL., 
CLEVELAND, OHIO 


YORK, PA. 
BALTIMORE, MD. 
OCEAN CITY, N. J. 
KANSAS CITY, MO. 


NORTH SIDE TREATMENT PLANT, 
CHICAGO SANITARY DISTRICT 


ANNAPOLIS, MARYLAND 
FULTON, MISSOURI 
JANESVILLE, WISCONSIN 
DEARBORN, MICHIGAN 

ST. LOUIS, MISSOURI 
HARTFORD, CONNECTICUT 
NORTH ADAMS, MASSACHUSETTS 
VAN WERT, OHIO 

ST. ALBANS, VERMONT 
WOOSTER, OHIO 
HICKSVILLE, OHIO 

ALMA, MICHIGAN 
ITHACA, NEW YORK 





TOPEKA, KANSAS 
OSAGE, IOWA 
FARGO, NORTH DAKOTA 
CONEY ISLAND, NEW YORK 
GREENSBURG, INDIANA 
GREAT NECK, LONG ISLAND 
SPRINGFIELD, MISSOURI 
MICHIGAN CITY, INDIANA 
ANN ARBOR, MICHIGAN 
RICHMOND, INDIANA 
KOKOMO, INDIANA 
WAUKEGAN, ILLINOIS 

ST. PAUL-MINNEAPOLIS 
WASHINGTON, D. C. 
GRAND RAPIDS, MICHIGAN 


CHECK 


Any of these Plants 


The consistent quality which has gone into the building 
of Jeffrey Sewage and Garbage Disposal Equipment... 
has made it a standard in the sanitation field. 


As these many plants indicate . . . Jeffrey equipment 1s 


literally all over the map . . . successfully performing its 
assigned job — economically and with trouble-free 
operation. 


Without hesitation or fear .. . we ask you to check any 
of the Jeffrey-equipped plants listed here . . . find out 
first-hand that our Sewage and Garbage Disposal Equip- 
ment is all that we have claimed for it. 


Call in a Jeffrey Sanitary Engineer . . . he has had years 
of experience in sanitation problems. . . will be glad to 
pass this experience on to you. Meanwhile, write for a 
copy of our New Catalog No. 615-E, which goes into de- 
tail about the extensive Jeffrey line. 


The Jeffrey Manufacturing Company 
996-99 North Fourth Street, Columbus, Ohio 


Chicago Denver 
Huntington, W. Va. Salt Lake City 
Milwaukee Birmingham 
St. Louis Terre Haute 


New York Seranton, Pa. 
Buffalo Cincinnati 


Pittsburgh Detroit (Ml) 
Boston 


Philadelphia Cleveland 


Jeffrey Manufacturing Company, Ltd., of Canada 


Branch Offices, Toronto, Calgary, Vancouver, London Head Office and Works, Montreal 
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R, TEXAS gets) 
)PER- BESSEMERS 


NE of the most recently completed municipal light and power 
plants in the country—and one of the finest in the state of 
Texas — is pictured below. It was financed by the Central Engineer- 
ing & Supply Company in exchange for bonds payable from the 


net revenue of the plont. 


Two Cooper-Bessemer Type FP-4 Diesel engines, each rated 140 H. P, 
at 450 r.p. m., are direct-connected to the two 112 KVA, 90 KW, 


ie FOR CHEAPER LIGHTING 
Laas ReneS 
* FOR CHEAPER PUMPING The current lights the city streets, pumps the water, and furnishes 
ee  =—§ CONTINUOUS, LOW-COST ENERGY to the commercial and domes- 
HOR LOWER TAXES tic users on the lines. 


A. C. generators. 





“THE COOPER- BESSEMER CORPORATION 


Mt. Vernon, Ohio PLANTS Grove City, Pennsylvania 


25 West 43rd St., Mills Bidg., 640 E. Gist St., Esperson Bidg., Magnolia Bldg., 225 Crockett St., 
New York City Washington, D. C. Los Angeles, Cal. Houston, Texas Dallas, Texas Shreveport, La Tulsa, 


201 East First St., 
Oklahoma 


53 Duncan St., Gloucester, Mass. Gas and Power Equipment Company, Birmingham, Alabama 
quip 
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A new bulletin ‘‘Rex Tow- Bro 
Sludge Remover’’ tells the interest- 
ing story of the Tow-Bro tests—and 
gives full details of Tow-Bro opera- 


@ Tests were run by the engineers of one of the country’s best 


known municipal sanitation plants. They proved the Rex Tow- 


Bro to be the most efficient mechanism known for quickly re- _ tion. Send today for your copy. 
moving fine and flocculent solids with maximum sludge concen- 
tration. 
That is why a recent addition to this plant included six 
double Tow-Bros. 
The Rex Tow- Bro removes sludge directly — it sweeps the 
entire tank bottom in a single revolution—the nozzles are gradu- 
ated so that a uniform layer of sludge is removed. The Tow-Bro 


offers four distinct advantages in practical sewage plant operation. 


CHAIN BELT COMPANY 


1610 W. Bruce Street, Milwaukee, Wisconsin 


Sanitation Equipment 
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MELTING SUN—MELTING ICE—SWOLLEN CREEKS—FLOOD CONDITIONS 
—SEVERE TASTES AND ODORS (WHAT A NIGHTMARE )—PREPARE FOR 
THEM — USE NUCHAR—HAVE PLENTY ON HAND—BETTER BE SAFE. 














THE NUCHAR STAFF HAS PREPARED FOR THESE CONDITIONS—TO HELP YOU— 
LARGE STOCKS OF AQUA NUCHAR ARE MAINTAINED AT THREE PLANTS AND 
TWENTY-ONE WAREHOUSE POINTS SPREAD THROUGHOUT THE COUNTRY. 


LET’‘S WORK TOGETHER—LET’S PRODUCE THE BEST DRINKING WATER POSSIBLE— 
LET NUCHAR DO ITS SHARE—CONTROL THOSE TASTES AND ODORS. 


Your consumers will be delighted that you have taken these precautions and you, in turn, will be delighted not 
to be a part of the story involving headlines in the daily papers relative to the severe tastes and odors at the 





INDUSTRIAL CHEMICAL SALES CoO., INC. 


New York City Cleveland, Ohio Chicago, Ill. 
Water Works and Sewerage-—M arch, 1936 








Water temperatures below those encountered in boiler opera- 
tion cause scale deposits that interfere with the efficiency of 
auxiliary equipment. Nalco No. 8 prevents incrustation of 


pipes, valves, etc., and also stops pitting and corrosion. 


A CERTAIN power plant acquired 
a reputation as an unfailing source 
of supply for old boiler tubes to be 


used as fence posts. 


Scale was constantly being drilled 


out,tubes replaced and boilers 
washed at frequent intervals. 

Then the Nalco System of water 
treatment was installed. Now there 
is no drilling of scale and the boilers 
are washed but once in two years. 
Replacement of a tube is so rare as 


to be an event. 


NATIONAL ALUMINATE 
CORPORATION 


PAIGE-JONES CHEMICAL CO. 
6216 West 66th Place Chicago, Illinois 


BV VEGORS) Gob! 
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BY AIR 
DIFFUSION 


Aeration tank at Huntingburg, Ind. water treatment plant. Charles 
Brossman, Consulting Eng., Indianapolis. An Aloxite Brand Installation. 
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N ECONOMICAL and effective method of 
A reducing carbon dioxide, releasing 
hydrogen sulphide and other odors, and 
oxidizing iron or manganese as well as 
an efficient method of mixing chemicals. 


Further advantages: 


e Flexible operation. 
e No loss of head through aeration units 
of a plant. 


e Combines aeration and mixing. 
e Simple and low cost construction. 
e Not affected by freezing weather. 


For further details of design, operating 
data or discussion of any water aeration 


problem, write our Sanitary and Filtra- 
tion Department. 


And for greatest efficiency in water. 


aeration plants specify — 


ALOXITE BRAND DIFFUSER PLATES AND TUBES 
products of 


THE CARBORUNDUM COMPANY 


NIAGARA FALLS, N. Y. 


CANADIAN CARBORUNDUM CO., LTD., NIAGARA FALLS, CANADA 
(Carborundum and Aloxite are registered trade-marks of The Carborundum Company.) 























THE May ‘ 


WATER WORKS [B= 
§& SEWERAGE " 





Editor—Linn H. Enslow. 


The nature of its contents will make it a valuable reference source for constant future use. 








CATALOG INFORMATION 


Permanently bound in this Annual Edition of 
WATER WORKS AND SEWAGE is_ insured 
against loss and is quickly available for ref- 
erence. 


MAKE YOUR PRODUCT EASY TO BUY 


Se ee 











mail space reservations in order to get the best possible position. 


WATER WORKS AND SEWERAGE 


400 W. Madison St., Chicago 








A COMBINATION CONVENTION ISSUE PLUS REFERENCE AND DATA BOOK UNDER ONE COVER! 
This plan carried out very effectively in 1929 is to be repeated and improved upon for 1936. Through- 
out the data section, manufacturers’ pages in catalog copy form will be appropriately placed according 
to subject. Reference information on design, construction, operation, treatment of water and sewage, 
| and other up-to-the-minute subjects, will be prepared and completely indexed under direction of our 


Circulation of this issue (over 5,000 copies) going to ALL subscribers and, in addition to many Water 
Works Superintendents, Sewerage Officals, City Engineers, Consulting and Sanitary Engineers, etc., 
(prospective subscribers) assures a copy being placed in the hands of those most active in these fields. 


Advertisers may refer to these catalog pages in their monthly advertising throughout the year. © 


Manufacturers will do-well to decide now on the space needed to properly catalog their products—then 


155 E. 44th St., New York City 
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‘““We have used Mathieson Chlorine for the 


past 15 years with complete satisfaction” 


¢ 
* 
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é 
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a 
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W. M. Franklin, Chief Chemist City of Durham, N. C. Water Works 


F there is one thing that water works men 

value above all else in the equipment and 
materials they handle, it is dependability. A 
typical water works man in this respect is 
W. M. Franklin, at Durham, N. C. 

““We have used Mathieson Chlorine at our 
water purification plant for the past 15 years 
with complete satisfaction,” says Mr. Franklin. 
“In that time we have found your service to 
be dependable and your product of uniformly 
high quality.” 


The MATHIESON ALKALI WORKS 


Soda Ash... Liquid Chlorine... Bicarbonate of Soda 


“Of particular help to us has been the free- 
dom from sticking valves which is always a 
big help in plant operation. The cylinders have 
also been clearly marked for weight and num- 
ber and this is a time saver in keeping records.” 


Dependability of product, dependability of 
container equipment, dependability of deliv- 
ery service—these things spell “complete sat- 
isfaction” for the City of Durham and for 
hundreds of other regular users of 
Mathieson Chlorine. 


(Inc.), 60 East 42nd St., New York, N. Y. 


... HTHand HTH-15... Caustic Soda... Bleaching Powder 


Ammonia, Anhydrous and Aqua... PH-Plus( Fused Alkali)... Solid Carbon Dioxide 
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WHERE MILLIONS ARE AT STAKE 
SEWERS ARE BUILT OF CONCRETE 


N big sewerage projects such as those of the 

Sanitary District of Chicago, Louisville, Detroit, 
Baltimore, New Orleans, and other large cities— 
why is concrete chosen? 


Where sewage pours from miles of collecting sewers 
into intercepters and outfalls bigger than railroad 
tunnels—why the universal reliance on concrete? 


The answer is—concrete combines the necessary 
strength and durability at the most favorable cost. 
On its record this statement cannot be disputed. 


Obviously concrete was chosen on these projects only 





after investigation proved its suitability. Whether 
your sewer is to be 12 feet in diameter—or only 12 
inches—you play safe when you specify concrete. 


Satisfactory sewer performance demands not only 
good materials but also proper design, construc- 
tion and operation. Sewerage is a highly special- 
ized field, and every project should be in the hands 
of an experienced sanitary engineer. Considering 
the investment his service is low cost insurance. 


Facts on the use of concrete in sewers are available 


in booklets, “Monolithic Concrete Sewers,’’ and 
“Concrete Pipe Sewers,” free on request. 


Louisville has built with concrete 
for 30 years 


24x 16 ft. giant Southwestern outfall sewer, 
Louisville, Ky. Combined sanitary and storm 
sewer. Length, 4 miles. Capacity 4,000 c.f.s. 
Excellent workmanship and high quality 
concrete characterized this project, which 
is part of a modern sewer system already 
comprising 57.3 miles and to cost $17,000,- 
000, when completed. 


PORTLAND CEMENT ASSOCIATION 
Dept. A3-29, 33 W. Grand Avenue, Chicago, Illinois 


Please send free booklets, ‘“Monolithic Concrete Sew- 
ers’ and “Concrete Pipe Sewers.” 
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F you are planning or building a sewage dis- 
posal system you know that estimated operating costs will go wrong if 
infiltration occurs in the influent lines, and that investment costs will rise 
ultimately if short-lived material@are used. To specify cast iron pipe for plant 
and connecting sewers is to ensure economy. Cast iron mains, properly con- 
structed, have permanently-tight joints and can be relied upon to keep infiltra- 
tion out of the plant. No other material practicable for underground mains or 
construction compares with cast iron for long life, low maintenance and ullti- 
mate economy. Write for further information to The Cast Iron Pipe Research 


Association, Thos. F. Wolfe, Research Engineer, 1015 Peoples Gas Bldg., Chicago. 
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Cast iron pipe for sew- 


we o- a age disposal plant at 
re —s i —_— Fort Worth, Texas, 








CAST IRON PIPES 
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THE ECONOMICS OF VARIOUS 
METHODS OF SLUDGE DISPOSAL 


By A. J. FISCHER* 
Development Engineer, 
The Dorr Company, Inc., 
New York City. 


URING the last few years 
D a number of advances 

have been made in the 
treatment and disposal of sewage 
sludge by improved methods of 
digestion, dewatering on vacuum 
filters and final disposal by in- 
cineration. 

Elimination of the digestion 
step and direct filtration and in- 
cineration of raw sludge has 
been advanced as an alternate 
method ef complete disposal 
while centrifuges and sludge dry- 
ers are still in an experimental 
stage. Whether or not these more recent innovations 
will be made to successfully compete with the older 
methods of sludge treatment can only be determined 
after a number of plants now under design or being 
contemplated reach the operating stage. Only then can 
reliable cost data be collected and possible improvements 
be made. 

Based on information obtained from semi-plant and 
regular plant scale tests there appears to be no question 
that all types of sludges now obtainable in sewage treat- 
ment may be dewatered and incinerated in either a raw 
or digested state. There is a definite question, however, 
whether certain procedures are economically justified. 
While economics are not always a deciding factor be- 
cause of certain local conditions, they are important and 
warrant careful consideration. 

The purpose of this paper is to present an economic 
analysis of the filtration and incineration of raw pri- 
mary and mixed sludges as against digestion of these 
sludges followed by open or covered sand bed drying; 
or, by vacuum filtration with or without incineration, 
based on present available plant and large-scale experi- 
mental data. 


Scope of Analysis 


In order to make a comprehensive survey of the field, 
installation and operating costs have been computed for 
2, 5, 10, 25, 50 and 100 mg.d. plants producing the 
following types of sludges: primary; primary plus tric- 
kling filter; primary plus chemically precipitated; and 
primary plus activated sludge. In addition, costs were 
figured for a combination of digested primary plus un- 
digested activated sludge. 


*This article, prepared for WATER WORKS AND SEWERAGE, was 
presented before the New York State Sewage Works Association 
at its 8th Annual Meeting, New York City, January 15, 1936. 





A. J. Fischer 





In the three smaller plants, it is assumed that the fil- 
ters and incinerators are operated an average of 8 hours 
per day. Continuous operation is assumed for the three 
larger plants. 


Peak Sludge Loads 


An important consideration in the design and opera- 
tion of sludge handling plants is that regarding peak 
sludge loads. Very little thought had been given to this 
point in the past where digestion was employed because 
the digesters, which were always liberally designed, acted 
as “balancing tanks’ and smoothed out these peaks. 
Now, with tendencies toward short time digestion or 
elimination of digestion entirely, this factor has a greater 
bearing on plant design. It is believed that this fact 
was first appreciated by the Chicago Sanitary District 
in connection with their recent work on raw primary 
and activated sludge incineration. 

Figure 1, shows a typical relationship between peak 
raw sewage solids loads and duration of time when 
these peaks persist. It represents a composite study of 
peak loads obtained at Chicago, Cleveland, Columbus, 
Syracuse, Rochester and other large American cities. 
This curve was prepared by Mr. R. A. Allton’, Sani- 
tary Engineer of Columbus, Ohio, in connection with 
the study of the design of a sludge handling plant for 
the new Columbus treatment plant. This curve is char- 
acteristic of large cities having a number of sewers 
laid on flat grades. In such cases the abnormal sludge 
loads obtained during short periods are occasioned by 
flushing out of the sewers during storm flows. These 
peaks are more marked where the sewage is from com- 
bined systems and where the sewer system covers a 
large area. In smaller plants, say of less than 10 m.g.d. 
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Fig. 1.—Typical Relationship Between Peak Loadings of Crude 
Sewage Solids and Duration of Such Loadings. 
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capacity, these peaks may be of lesser intensity and pos- 
sibly of a shorter duration. 

The curve of Figue 1, is not intended as a yard stick 
in the design of all plants, nevertheless, where specific 
local data are lacking it shows what might be expected. 
Therefore, the probability of obtaining these peaks must 
be recognized by furnishing sludge handling facilities 
to take care of these peaks or by supplying sufficient 
sludge storage capacity fo reduce them to a figure con- 
sistent with the lesser sludge handling facilities that 
may be provided. 

Experience indicates that if raw primary sludge is 
stored longer than about two days it becomes septic, 
giving rise to odor nuisances and requiring a greater 


amount of coagulent preparatory to dewatering on 
vacuum filters. Therefore, assuming that peak loads 


similar to those shown in Figure 1, are obtained, filter 
and incinerator capacities should be furnished to handle 
375 per cent of the daily average sludge load where 
raw sludge is filtered and incinerated direct. Similarly, 
where short-time digestion periods of 20 days are con- 
templated, the filters and incinerators should be designed 
for 140 per cent peaks. Where 20 days primary and 
30 day secondary digestion is used, these units should 
be capable of handling 125 per cent peaks. In the case 
of activated sludge, 125 per cent peak load designs are 
adequate as the aeration tanks may be used to store 
this type of sludge. 

Basis of Design 

In this comparison, it is assumed that when raw sludge 
solids are incinerated direct, they are stored for two 
days in mechanically equipped sludge thickeners prior 
to dewatering and incineration. In order to show the 
effect of widely divergent conditions, maximum peak 
loads of 125 per cent and 375 per cent of the daily 
average have been assumed. 

Where digestion is used, it is assumed that a 20 day 
primary and a 30 day secondary digestion period is pro- 
vided ahead of vacuum filtration, while a 20 day pri- 
mary and a 60 day secondary digestion period is pro- 
vided in the case of sand bed drying. In all cases of 
digestion, 125 per cent peak loads are assumed for the 
dewatering and incinerating units. 

Detailed design data are given in Table 1. In each 
case, where secondary treatment is used, it is assumed 
that it is preceded by primary sedimentation wherein 
60 per cent of the suspended solids are removed. Chem- 
ical treatment is taken as treatment of pre-settled sew- 
age by means of 30 ppm. ef ferric chloride. 

Suspended solids in the raw sewage are taken as 0.17 
lb. per capita or 204 p.p.m., of which 70 per cent is 
volatile matter. This is a fair average for a domestic 
sewage from a separate system where there are no pre- 
dominating trade wastes present. Total suspended solids 
removals are as shown. In the case of trickling filter 
treatment it is assumed that 8 per cent of the raw sludge 
solids, or 135 lb./m.g. of sewage disappear in the trick- 
ling filter and do not have to be handled in the diges- 
tion or dewatering operation. 

In computing the size of sludge thickeners (concen- 
trators) or storage tanks, three feet are added to the 
sludge depth for supernatant liquor to assure an ade- 
quate clarification zone at all times. These units are 
operated on a continuous basis, the sludge depth being 
varied to give the required detention period. In warm 
climates where septic action may occur in less than two 
days, chlorine may be applied to delay this septic action. 
These tanks have a floor slope of one inch per foot. 

Digestion tank sizes are calculated on the basis of the 
amount of total dry solids, volatile matter, sludge mois- 
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TABLE 1—DESIGN DATA 
Sewage flow = 100 gals./capita. 
Raw sewage solids taken at 0.17 lb./capita, 70% volatile matter. 


Primary Filter 








Acti- 
vated Acti- 
Sludge vated 


Trickling Chem- 
ical 


Treat- Treat- Treat- Treat- Sludge 
ment ment ment ment Alone 
Overall suspended solids 
re ree 60% 85% 80% 95% 
Raw sludge—dry sol- 
MS WEN a Psa on ves 1,020 1b. 1,310 1,525 1,615 
Raw sludge—per cent 
IN goon wba ae os 94 95 95 96 988 
Raw sludge — thickener 
final per cent moisture. 90 92 92 93 96 
Raw sludge — thickener 
average per cent moist. 92 93.5 93.5 94.7 97.4 
Thickener sludge deten- 
eee rate grs 2days 2days 2days 2days 
Digested sludge—dry sol- 
Ca a 555 1b. 7101b. 905 Ib. 1,035 Ib. 
Digested sludge—per cent 
ee ee 91.2 93.1 93.1 94.5 
Digester—per cent solids 
POMMEGON . oiosiics eos 45.5 45.5 41 36 
Digester—per cent vola- 
tile reduction ......... 65 65 58.5 51.5 
Digester—gas—cu. ft. per 
WE era cite eee as 7,990 10,200 10,650 9,850 
Digestion period: 
(a) Peery <..0 00.03 20 days 20 days 20 days 20 days 
(b) Secondary: 
PRUI iiacicccs cand 30 days 30days 30 days 30 days 
Sand beds ......... 60 days 60 days 60 days 60 days 
Total digester capacity : 
Cu. ft./capita (30 day 
Re ().98 1.53 2.02 .28 
(60 day sec.)....... 1.23 1.87 215 2.78 
Cu ft./lb. volatile matter 
added/day : 
. 2S rr 13.7 16.7 242 20.1 
Le re 72 20.4 22.6 24.6 
Drying bed loadings—lb. 
Dry solids/sq. ft./year : 
Open Beds 2.6.2.6 063% 35 30 30 25 
Covered beds ........ 70 60 60 50 
Incinerator-average tons 
water. 
Evaporated/24 hrs./m.g. 
sewage: 
Raw sludge .......... 1.30 2.08 2.48 2.97 
Digested sludge ...... 0.70 1.02 1.18 1.93 
TABLE 2—SLUDGE FILTRATION 
Filter 


Conditioner, per Capacity 
cent of Dry Sludge Lbs./Sq. Moisture, 


Type of Sludge 


Cake 


Solids 
Raw Sludge: CaO FeCl; Ft./Hr. per cent 
INE gio ook ak deceoeeeek 10 3 5 6: 
Primary plus trickling filter. 12 a 4 72 
Primary plus chemical 
CEP bo icmeareeso waded 12 3 4 72 
Primary plus activated...... a 6 4 78 
Chemical (FeCls) .......... 10 3 fa 80 
Chemical (CaO + FeCl;)... 8 3 6 66 
PI Soo eco Fo Siw 0 6 20 80 
Digested Sludges : 
ge RR SRR pe ee ee 10 2 6 68 
or O 6 6 72 
Primary + trickling filter... 12 2 6 7( 
or 0 7 6 74 
Primary + Chemical (FeCl) 12 2 6 68 
or 0 7 6 72 
Primary + activated ........ 0 8 2.5 78 
Chemical CFEC) ss cies ence 12 2 4 70 
7 4 74 
Checila (CaO + FeCls)..... 10 2 6 68 
or 0 6 6 72 
PIE ite cio nce caawees 0 10 25 80 
Mixed Sludges : 
Digested primary + undi- 
digested and activated..... 0 6 4.5 75 
























ture, volatile matter reduction in each digestion stage, 
and the reduction in sludge moistures in the secondary 
tank. Where continuous agitation is provided in the 
primary tank the required volume is equal to the de- 
sired digestion period in days multiplied by the vol- 
ume of wet sludge added per day. The volume of the 
secondary tank depends on the type of sludge being 
treated. For a thirty days’ storage period the sludge 
capacity is equal to the pounds of dry solids per day 
multiplied by the factor 3.25 in the case of primary 
sludge. For trickling filter and chemical sludge, this 
factor is 4.05 and for activated sludge 4.80. To the 
secondary tank sludge depths is added three feet for 
supernatant liquor clarification. The secondary tanks 
have floor slopes of three inches per foot. 

Gas holders are provided on the secondary tanks to 
give a gas storage of 40 per cent of the average daily 
production. This allows for utilization of 90 per cent 
of all the gas produced. 

Vacuum filters are designed on the basis of capacities 
given in Table 2. This table shows that filter rates, 
conditioner requirements, and cake moistures vary widely 
depending on the nature of the sludge. It further shows 
that the mere reference to a sludge as being “raw” 
or “digested” is misleading unless the specific source 
of the sludge is also designated. It is interesting to 
note that on all raw sludges other than activated, com- 
binations of lime and ferric chloride are required for 
conditioning, while on all digested sludges other than 
activated, ferric chloride alone or combinations of lime 
and ferric chloride may be used. In all cases where 
activated sludge is included, ferric chloride alone is 
used, lime having little or no value when used in com- 


FIGURE. 2 
| SLUOGE THICKENER COSTS INSTALLED 


ADO 20 Yo FOR ENGINEERING _ CONTINGENCIES, ETC 


N 


3% 2 


TOTAL INSTALLED COST — 1000 DOLLARS 





CONCRETE TAKEN AT # 18.00 PER CU.YO. 
STEeL ° ’ 4¢ 8 POUND 


EXCAVATION * * 2 100 © CUYD 


a 





VOLUMETRIC CAPACITY ~ 1000 CUBIC FEET 
49 















ri FIGURE 3 | 
Saat 1 j 
Lot } WD STAGE DIGESTER COSTS INSTALLED. | 
PRS sere: ¥ 
a YS PRIMARY c 
gee 
EF: | 
= } 
& i] 
58 
| 
4 es 
5 
33 
28s 
83 
it 
0s 
° 
7 
| 
“} 
z 
p AOS 20 Ve FOR ENCINEERING , CONTINGENCIES, ETC 
CONCRETE TAKEN AT & 186.00 PER CU.YO. 
s sven « « 4£¢ (© POUND 
Cxcavation « 2 wo 8 6CUYD. 
TOTAL VOLUMETRIC CAPACITY + 1000 CU.FT. (CURVES A)- 10,000. CU. FE (CURVES 8) 
oO 42 . sm ) 72 2D. 2D 








EcoNoMIcs OF SLUDGE DisPposAL METHODS 


Figs. 2-5.—Installation Costs of Thickeners, 





71 








bination with the ferric salt. Chlorinated-copperas or 
ferric sulfate may be used as a substitute for ferric 
chloride. It is the writer’s experience that about 25 
per cent more chlorinated copperas or 75 per cent more 
ferric sulfate must be used than ferric chloride on an 
iron content basis. 

Incinerators are designed on the basis of water evap- 
oration, using the sludge moistures given in Table 2. 
It is noted that the weight of dry solids in the filter 
sludge cake is incfeased over that obtained from the 
thickeners or digesters because of the conditioner added. 
This may prove to be a considerable item and should 
be taken into consideration. Assuming that the lime is 
entirely converted to calcium carbonate, and the ferric 
chloride to ferric hydroxide the increase in dry weight 
in the filter cake is 1.78 per cent for each per cent lime, 
and 0.66 per cent for each per cent ferric chloride 
added. 

Sand drying bed areas are based on the pounds of 
dry solids that can be dried per sq. ft. in one year. 
These figures are based on actual operating results and 
within limits are independent of the moisture of the 
sludge applied. The moisture of the air dried digested 
sludges is taken at 60 per cent for primary, trickling 
filter, and chemical treatment sludge and 65 per cent 
for activated sluges. 


Installation Costs 


Installed costs of sludge thickeners, digesters, vacuum 
filters and incinerators are given in Figures 2 to 5 in- 
clusive. Open sand bed costs are taken at 50 cents per 
square foot and covered beds at $1.80 per square foot. 
To costs of all 
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engineering and 15 per cent for contingencies such as 
inlet and outlet conduits and piping for thickeners ; pip- 
ing and control chambers for digesters; chemical stor- 
age, piping, etc., for vacuum filters; sludge handling 
equipment for sand drying beds; and ventilating equip- 
ment, etc., for incinerator. In no case is the cost of 
land included. 

In all cases, the costs of the various structures in- 
cludes concrete at $18.00 per cu. yd., reinforcing steel 
at 4 ct. per pound, and excavation at $1.00 per cu. yd., 
as well as the costs of all equipment, freight and haul- 
age, erection, wiring, foundations, etc. 

There appears to be some discrepancy in the lower 
range of the incinerator cost curve in that the cost 
increases a little more rapidly than the rated capacity 
figure below a water evaporation of 2.0 tons per hour. 
The writer has been informed that this apparent incon- 
sistency may be explained by the fact that the smaller 
units are less expensive per ton of water evaporated, 
due to a sacrifice in efficiency which reduces the equip- 
ment cost. 


Total Installation Cost Comparisons: 


Total installation costs of the various types of plants 
are shown in Figures 6 to 9 inclusive. Primary treat- 
ment costs as plotted in Figure 6 shows that for plants 
of less than 10 m.g.d. capacity the installation costs of 
raw sludge incineration plants are highest, regardless 
of whether or not the high peak loads are obtained. 
These are followed by digested sludge incineration, cov- 
ered and open drying beds and digested sludge filtra- 
tion in the order named. In the larger plants, raw sludge 
incineration with 375 per cent peak loads is still the 
most expensive system. This is now followed by cov- 
ered and open beds, digested sludge incineration, raw 
sludge incineration with 125 per cent peak loads and 
finally digested sludge filtration which persists at the 
lowest level throughout the entire range of plant sizes. 

The same trends are noted for trickling filter and 
chemical treatment installation costs as shown in Fig- 
ures 7 and 8, respectively. In the case of Figure 9, 
showing activated sludge treatment costs, however, a 
difference is noted in that while for plants below 5 m.g.d. 
capacity the same relationships hold as before, there is 
a change in order, starting at the 10 m.g.d. plant. Here, 
digestion with covered drying beds is the most expensive 
plant. This is followed by digested sludge incineration, 
raw sludge incineration, open beds, and digested sludge 
filtration. Above 25 m.g.d. raw sludge incineration 
with 125 per cent peak loads is less expensive than di- 
gested sludge filtration while covered drying beds are 
the most expensive. 

It has long been known that digested activated sludge 
is relatively difficult to economically dewater on vacuum 
filters. In view of this difficulty the natural solution in 
the larger plants would appear to comprise a system 
wherein only the primary sludge is digested and the 
resulting digested sludge mixed with undigested acti- 
vated sludge that has been previously subjected to a 
thickening operation. The resulting combination may 
then be dewatered. Curves showing the costs of such 
an arrangement with and without incineration are given 
in Figure 9. These show that the lowest cost plant is 
obtained where the combination is filtered. Incinera- 
tion, if included, brings the overall cost lower than when 
all the sludge is digested and incinerated, but higher 
than where raw sludge incineration is assumed with 
only 125 per cent peak loads. 

In all of the foregoing total plant cost comparisons, 
it is noted that there is a sharp break at 10 m.g.d. in 
the curves of raw and digested sludge incineration where 
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125 per cent of the daily average peak loads of solids 
are assumed. This is due to the fact that below 10 
m.g.d., 8 hours’ operation of filters and incinerators are 
assumed while above 25 m.g.d., the operation is con- 
tinuous, i.e., 24 hours per day, sufficient time being 
taken out for filter cloth cleanings, etc. This appreciably 
reduces the proportionate cost of equipment for the 
larger plants. 

Where 8 hour operation of filters and incinerators are 
assumed, they are designed to handle only 125 per cent 
of the daily average sludge load, even where 375 per 
cent raw sludge peak loads may be obtained. In such 
cases, the peaks may be satisfactorily handled by re- 
sorting to continuous 24 hour operation until the peaks 
subside. Where 24 hour operation is assumed, however, 
the filter and incinerator plants must be trebled to take 
care of the high peak on raw sludge. 


Operating Costs 


The schedule of operating charges used in this an- 
alysis is shown in Table 3. These require no further 
comment other than to point out that sludge removal 
and haulage charges may be representative for very 
large plants where there is no local demand for the 
sludge as a fertilizer and where there are no available 
dumps close to the plant site. In some instances, espe- 
cially in small and medium sized plants, the sludge cake 
is sold or given away after removal from drying beds 
while in others, the purchaser even removes the sludge 





TABLE 3—ANNUAL OPERATING CHARGES 


Item Charge 

}.. Fised Charges... <.cccccececs 7%4% of total installation cost 

BEE os nieces neaewerees 60c per man-hour 

oO ccs dacicedactasnenes lc per kilowatt-hour; or, 2 mills 
per kilowatt-hour where digester 
gas is used for power 

fC so. ccavncnseues See Table 4 

Be PE ac ciativine orn ow nieidic eee 4c per gal. of oil 

C.. SES ccaccccssesscont 144% of erected cost of equipment 

7. Maintenance and repairs.2% of erected cost of equipment 

8. Sand replacement........ $1.15 per ton 


9. Sludge removal from beds. 50c per ton of sludge cake 
10. Sludge of ash haulage....50c per ton 


TABLE 4—-SLUDGE CONDITIONER COSTS—MIDDLE 
ATLANTIC AND MIDWESTERN STATES 
1. Delivered Cost of Lime (CaO): 
Freight, etc., taken at $4.00 per ton in carload lots (18 tons). 
Freight, etc., taken at $8.00 per ton in less carload lots. 


Maximum storage taken at 4 months. 
Cost Per Ton 


Amount Used Per Year Delivered 
Less than 120 tons (less carloads)................0c0- $20 
EA-E.BOO tome COACIODES «doe coc ccs ccesctssenacadewe 12 
I, Ae I oe os ne age inch nocd ceasa woale a: ina Makers 10 


2. Delivered Cost of Ferric Chloride (Anhydrous basis) : 
Cost Per Lb. 


FeCl; 
Delivered, 
Type of Salt Amount Used Per Year Cents 
Agivesrous. ....1086 cameees. Cl 1. Si.) o.siccieiscccwccsves 4 
Anhydrous ....Carloads (18 T. minimum).............. 3.3 
Liquid (40-45% 
eS ee GR-100 toms (carted) one iicccccceviccsccce Be 
a Pee I igs urghss habuceeclets conden 
Eo ee SO BP ih atewcnntacavccweadee oaueeres 2.0 


Maximum storage of liquid ferric chloride taken at 6 months. 
When the liquid is purchased it is assumed that there is a 
railroad siding at the plant site. 





when requested. In still other cases, the sludge is proc- 
essed and sold at a higher price after removal from the 
filters or drying beds. In a general analysis of this kind, 
it is obviously impossible to take all of these variable 
factors into consideration. In analyzing any specific 
example, however, outlets for sale of sludge should be 
considered, as final sludge disposal may be a costly item. 
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Where an excess of gas is available over that required 
for incineration, it is considered as being available for 
power by the use of gas engines. According to Wal- 
raven*, operating costs, including 12 per cent of equip- 
ment costs for fixed charges, at Springfield, Ill., amount 
to 0.13 cents per kw. hr. of power generated. Adding 
fixed charges for a generator and other electrical con- 
trol devices brings this cost of power generation to 
0.20 cent per kw. hr. of power input. 

Table 4 shows costs of lime and ferric chloride. Here 
again local conditions are an important consideration, 
especially in regards to the price of ferric chloride or 
other iron salts. Examples of variations in the price 
of ferric chloride are given in the following schedule 
showing some 1935 prices. 

ANHYDROUS FERRIC CHLORIDE 

Less Carload Prices Carload Prices 

(1 Ton Minimum) : (18 Tons Minimum) : 


| es eens * 3.5c perlb. Maryland ......... 3.15c per Ib. 
Wisconsin ........ 4.13c per lb. North Carolina ...3.33c per lb. 
Eastern New York.4.25c per lb. South Dakota ....3.40c per lb. 


LIQUID FERRIC CHLORIDE (Tank Cars) 
Approx. Tons Cost Per Pound 
Location Per Year (FeCl; ) 
Dearborn, Mich. ........... 500-1000 1.50 
Milwaukee, Wisc. ......... 2000 1.92 
OS. Serer errr re 500 1.99 
Central Illinois Plant........ 40) 2.40 


Al! prices quoted are delivered prices. In the case 
of Dearborn there is no freight added because of nearby 
production and truck delivery. From this, it can be 
seen that the price of ferric chloride depends on geo- 


5—OPERATING CHARGES—LABOR, POWER 





TABLE 
AND FUEL 
-——____——_——— Quantity —————_—_—__—_—_—_ 
Item ————Man-Hours Per Day————— 
Labor : 2med 5mgd 10mgd 25mgd 50mgd 100 mgd 
Thickeners ..... 4 4 4 12 12 24 
Digesters ....... 8 8 8 24 24 36 
Miscellaneous ... 4 8 8 16 16 32 


1 man-hour per hour operation of one unit. 

4 man-hour per hour operation of each addi- 
tional unit. 

1 man-hour per hour operation of one unit. 

4 man-hour per hour operation of each addi- 
tional unit. 


Vacuum filters.. 


Incinerators 


Power: — —K.W. Hours Continuous 
I 6 oh ie went 20ft. 40ft. 60ft. 80ft. 100 ft. 

ROOD... oo nc ce wee ace ().23 0.46 0.68 0.80 102 

a dadda woneneos LJ 2.2 4.4 6.6 


Sludge pumps ...........2.24 kw. at 50 g.p.m. 30 ft. total head. 


Wert HMEPS «2.0. 0ccus 6.5 kw. per 100 sq. ft. filter area. 
EREMITRIOES occ cccsvosss 6.875 kw. per ton of water evaporated. 
Power credit for digester 
ae cs ae es a aie aa 1 B.H.P. hr. per 18 cu. ft. gas. 
Fuel : 
5.94 * 10° B.T.U.’s per ton of water evaporated. 
\dd for start-ups, etc., 2.5 gals. oil/m.g. in 2, 5, 10 m.g.d. 
plants. 
Add for start-ups, etc., 0.2 gals. oil/m.g. in 25, 50, 100 m.g.d. 
plants. 


Heat Credit for Sludges: 10,000 B.T.U.’s per pound of com- 


bustible matter. 
Heat Credit for Digester Gas: 650 B.T.U.’s per cu. ft. gas. 
graphical location, amount of ferric chloride required 
per year, and whether or not there is a railroad siding 
at the plant to permit ready unloading of the liquid. 

For the purpose of this analysis it is assumed that 
there is a railroad siding at all except the 2 and 5 m.g.d. 
plants. It is also assumed that where the yearly tonnage 
is between 18 and 40 tons the 3.3 cents per pound rate 
will apply. 

Table 5 gives a schedule of labor, power and fuel 
requirements. The power and fuel requirements for 
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TABLE 6 
OPERATING CHARGES-—-SLUDGE OR ASH DISPOSAL 
Digested 
: Raw Plus 
Trick- Undi- 
ling Act. gested 
Sand Replacement: Primary Filter Chemical Sludge Activated 
Tons sand/yr./mgd.. 7 9 11.5 14.8 “ 
Sludge Quantities: 
Cu. yds./yr./mgd. (55 lbs. per cu. ft.) 
Sond Beds ...0cccc 340 436 554 724 = 
Vacuum Filters ..... 510 720 860 1136 1076 
Ash Quantities: 
Cu. yds./yr./mgd. (45 lbs. per cu. ft.) 
Raw Sludge ........ 130 166 216 162 
Digested Sludge .... 110 144 196 162 


Note.—Dry solids in filter cake equals digested sludge solids, 
plus 1.78 per cent for each per cent CaO added, plus 0.65 per cent 
for each per cent FeCl; added as conditioner. 

Ash solids equals sludge ash plus 1.0 per cent for each per cent 
CaO added, plus 0.50 per cent for each per cent FeCl; added as 
conditioner. 








incineration are based on Dearborn published results.* 
Additional fuel has been added as shown for start-ups, 
Cre. 

Table 6 gives a schedule of sand replacement, sludge 
and ash quantities. Sand quantities have been figured 
on the basis of the loss of 1/16th inch of sand during 
each sludge removal. The wet sludge from the digesters 
is considered as being applied to a depth of about 12 
inches. 


Total Operating Cost Comparisons 


Operating cost comparisons of the various plant 
arrangements are shown in Figures 10 to 13 inclusive. 
The primary treatment cost figures as plotted in Figure 
10 show that raw sludge incineration, whether or not 
high peak loads are assumed, results in the highest op- 
erating costs for the entire range of plant sizes. In 
the 2 and 5 m.g.d. plants, open and covered sand bed 
drying bed costs are lowest, while in the larger plants 
digested sludge filtration or filtration with incineration 
appear to be the preferred arrangement from the stand- 
point of operating costs. In no case has the interest or 
cost of land been included in these figures. This item 
does not amount to an appreciable figure except where 
sand bed drying of sludge is used in the larger plants. 

The same trend is noted for trickling filter and for 
chemical treatment operating costs, as shown in Figures 
11 and 12 respectively. The costs for activated sludge 
treatment given in Figure 13 also follow the same gen- 
eral trend as in the other cases. In addition, however, 
they show that filtration or filtration and incineration 
of a mixture of digested primary and undigested (thick- 
ened) activated sludge give a much lower operating cost 
than the other mechanical methods especially in the high 
plant capacity range. 

Whether or not the sludge mixture may be disposed 
of on dumps without odor nuisance is still a debatable 
question. Small scale tests indicate that this might be 
done without difficulty. Until this is demonstrated on 
a large scale, however, this particular system is not 
recommended, so that the lowest cost operation where 
open sand beds are not desired is to use filtration of 
the digested mixed sludges for plants below 15 m.g.d. 
capacity and incineration of the digested primary and 
undigested activated sludge mixtures above this point. 

Figures 14 and 15 show break down operating costs 
of the various operations used in raw and digested 
sludge incineration plants for handling primary sludge 
only. The miscellaneous item covers the cost of ash 
disposal, sludge pumping, and miscellaneous labor. 

These figures show conclusively that the cost of sludge 
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Figs. 14 and 15.—Break Down of Operating Costs—Digested vs. Raw Solids Incineration. 


filtration and incineration are greatly reduced by diges- 
tion, the reduction being far greater than the additional 
operating costs of the digesters. Savings in power costs 
by the use of digester gas for power are not deducted 
in the case of digested sludge. 


Additional Cost Reductions 


Additional savings in installation and operating costs 
may be effected in the case of digested sludge handling 
by resorting to short-time or partial digestion. It has 
been demonstrated on a plant scale that a 20 day diges- 
tion period will suffice for the stabilization of primary 
and mixed sludges. It has further been shown that the 
filtering qualities of the sludge might be improved by 
resorting to these shorter periods rather than going to 
extremely long periods now in general use. In this 
regard, thermophilic digestion for 2 or 3 days followed 
by a secondary mesophilic period of 5 to 10 days has 
distinct possibilities, especially where activated sludge 
is being handled. 

Elutriation of sludge in accordance with the process 
developed by Genter at Baltimore also appears to have 
good possibilities, especially on digested sludge as shown 
by a long series of semi-plant scale tests. Published 
data by Keefer* shows that a 6 Ib./ sq. ft./hr. filter rate 
may be obtained using elutriation with only 1 per cent 
FeCl, as conditioner. Figure 16 shows the increase in 
plant installation costs and the net decrease in operating 
costs for plants using the process. The installation costs 
includes present royalty charges, and the installed costs 
of additional equipment for a 2-stage counter current 
washing system. From the savings in chemical costs 
have been deducted, fixed charges and costs of power, 


supplies, maintenance and repairs for the additional 
equipment required. 
Genter® states that in later laboratory tests he has 


further reduction of ferric chloride to % 
1936 


obtained 
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per cent by improved sludge washing. He also claims 
that the same filter rates can be obtained: when using 
1 per cent alum. 


Present Status: 


The first experimental work on vacuum filtration of 
raw, digested and mixed sludges was carried out by 
the writer at Salem, Ohio, on a semi-plant scale in 1929. 
Since then experimental semi-plant or large scale results 
have been obtained at Los Angeles, North Toronto, 
Columbus, Baltimore, Chicago, Palo Alto and Cleveland 
on a variety of sludges. At the present time, however, 
the only regularly operating plants besides those oper- 
ating on straight activated sludge, are as follows: 


Plant Type of Sludge 
Springfield, Ohio ...... Digested primary 
Columbus, Ohio ....... Digested primary (Imhoff tank) 7 
Cedar Rapids, Ia...... Digested (primary, plus trickling filter 


plus chemically precipitated packing 


house waste) 


Dearborn, Michigan ... Semi-digested primary plus chemically 
precipitated 

Perth Amboy, N. J....Raw primary or chemically precipitated 

Hagerstown, Md. ..... Raw primary or raw primary plus acti- 
vated 

Great Neck, L. I. ..... Raw primary or chemically precipitated 

Oklahoma City,-Okla..Raw primary plus chemically precipitated 

Rockford, Mich. ...... Raw primary plus tannery waste 


Rockville Center, L. I.. Raw primary plus activated 
Winston-Salem, N. Car.Chemically precipitated 


Plants under construction or definitely under contract 
are: 


Plant Type of Sludge 
Washington, D. C..... Elutriated digested-primary 
Coney Island, N. Y.... Digested (primary and chemical) 
Annapolis, Md. ....... Digested primary 
Kokomo, Ind. .......+. Digested primary 
Ann Arbor, Mich...... Digested (primary and activated) 
Chicago, Illinois ..... . Raw primary and activated 
St. Charles, Illinois.... Chemically precipitated 
Aatoern, Wh. OF sciscccce Raw primary and chemically precipitated 



















































Sludge incineration was first successfully demon- 
strated by the Chicago Sanitary District in 1932. At 
the present time the only sludge incinerator in opera- 
tion is at Dearborn, Michigan. Other units under con- 
struction or under contract are those for Chicago, 
Kokomo and Auburn on the types of sludge as noted 


above. 
Future Trend: 


The large number of vacuum filter installations oper- 
ating or under contract indicates a definite trend to- 
ward this method of sludge dewatering as against sand 
drying beds. A large enough number of incinerator 
plants have not yet been contracted for to indicate ex- 
actly where they will fit in the field of sewage treat- 
ment. From this cost analysis it appears that their 
greatest field will be in the range of the large plants 
(specifically above 25 m.g.d.) and in the smaller plants 
where no sludge dumping facilities are available and 
where there is no local market for the sale of sludge 
as a fertilizer. Local factors will exert a considerable 
influence on the method of treatment adopted in each 
case, but digested sludge incineration appears to be more 
desirable than raw sludge incineration with a distinct 
tendency toward short-time digestion periods. An ex- 
ception is the case of activated sludge treatment where 
incineration of the digested primary and concentrated 
(thickened) undigested activated sludge may be more 
economical. 

Where there is a considerable local market for the 
sale of sludge as a fertilizer present types of incinera- 
tors may be modified so that they can be used as dryers 
or as combination dryers and incinerators at will. 


Summary and Conclusions: 


1. An economic study has been made comparing in- 
stallation and operating costs of various methods of 
sludge disposal where primary, trickling filter, chemical 
and activated sludge treatment are employed. 


2. Peak loads are a very important factor and must 
be taken into consideration, especially where raw sludges 
are filtered and incinerated direct. In such cases, a two- 
day sludge storage or thickening period is advisable, and 
excess filter and incinerator capacity may have to be 
furnished to handle three to four times the daily average 
dry solids load. 


3. Installation costs are highest where peak !oads of 
375 per cent of the daily average dry solids load are 
assumed. 

4. For all plant sizes, raw sludge incineration first 
costs using only 125 per cent peak loads are higher than 
those for digested sludge filtration without incineration. 
They are slightly lower, however, in the case of plants 
of over 15 m.g.d. capacity, than where digested sludge 
is filtered and incinerated; or, where mixed digested 
primary and undigested activated sludge is filtered and 
incinerated. 


5. Installation costs are lowest where all of the sludge 
is digested prior to dewatering on vacuum filters. An 
exception is the case of activated sludge treatment, where 
filtration of the combined digested primary and thick- 
ened undigested activated sludges gives the lowest first 
cost. 

6. Operating costs of raw sludge incineration plants 


are highest even where only 125 per cent peak loads 
are assumed. 


7. Operating costs are lowest for plants of less than 
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10 m.g.d. capacity where open sand drying beds are 
used. In general, for plants of over 25 m.g.d. capacity 
the costs of digested sludge filtration or filtration with 
incineration are lowest. 


8. In the case of activated sludge treatment the de- 
sirable procedure from an operating cost standpoint is 
to combine the digested primary and the thickened undi- 
gested activated sludges prior to filtration or filtration 
with incineration. 


9. Operating costs may be reduced considerably in 
the case of digested sludge handling by resorting to 
shorter digestion periods (20 days) and by using the 
elutriation or sludge washing process as developed by 
Genter. 

10. Future trends appear to be toward vacuum filtra- 
tion of sludges in the smaller plants, with a possibility 
of drying the sludge cake for local marketing as a fer- 
tilizer. In the larger plants, sludge incineration will find 
a more widespread application. 

11. The findings and conclusions arrived at are based 
on the exact conditions and costs as noted in this paper. 
They are not intended to cover all conditions. In gen- 
eral, each specific problem must be analyzed on its own 
merits, taking into consideration the various influencing 
local factors. 
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WITHIN BUILDINGS 


By STEPHEN H. TAYLOR 
Superintendent, Water Department, 
New Bedford, Mass. 


[ is the opinion of the 
| writer that sufficient atten- 

tion has not been given in 
the past by water works of- 
ficials to water piping and fix- 
tures inside of the taker’s 
premises. 

Until last year, we in New 
Bedford have felt that when we 
assured ourselves that the serv- 
ice pipe to and including the 
meter were of proper material 
and properly installed our re- 
sponsibility and _ jurisdiction 
ended; and, what was installed 
inside of that point was wholly the affair of the owner 
and his plumber. I think it is safe to say that most 
water works officials in this country have taken the 
same attitude. 


The Author 


. In consequence, we find in many cases that faulty 
workmanship has been a result and inferior materials 
have been installed. In addition, sanitary fixtures are 
often of a design and so installed as to unwittingly in- 
troduce a danger to health through pollution of the 
water supply within buildings by siphonage or gravity 
backflow of polluted water from bowls and other fix- 
tures to the water supply piping. Speculative and boom 
building has resulted in many buildings being piped with 
cheap materials and fixtures, installed frequently by in- 
competent workmen. 

It is a well known fact that the surface water supply 
of New Bedford is rather active and quickly fills 
wrought iron and steel pipes with rust and tubercles. 
This condition exists also in many other communities. 
In spite of such knowledge, many buildings have been 
piped with this type of material, with the result that 
after comparatively few years, water cannot be drawn 
through more than one fixture at a time and that one 
delivers only a weak supply. Services installed by the 
Water Department in New Bedford are of lead, in sizes 
up to 1 inch; and, copper or cast iron is employed: for 
the larger sizes. In most cases we have installed the 
service up to the meter, which is usually located in the 
cellar of the building. 

When complaints of poor flow come to us we clear 
the tap and service line, if necessary, and prove that the 
supply is ample up to the meter and that the trouble is 
caused by rust choking of the steel piping inside the 
building. This means many unnecessary visits and ex- 
planations; which takes considerable time of our em- 
ployes. When the owner finds that his only remedy 
for the trouble is to repipe the entire building, to say 
that he is somewhat disturbed, is stating the case mildly. 

We have also found that modern fixtures frequently 
of such a design that po!luted water from them can flow 
back into the water supply pipes either by gravity or 
siphoning in case the pressure is reduced by heavy 
draught on the lower floor of buildings, or wherever 
the water is shut off in either the building or in the 


street. 
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Water Board Drafts Regulations 


In an effort to improve these conditions the Water 
Board adopted a set of rules and regulations, which 
became effective June 1, 1935, governing the installa- 
tion of house piping, which we feel will benefit the 
water department—but, more especially the public. 

The city ordinances place the supervision of hot 
water tanks and water heaters under the jurisdiction of 
the City Board of Health. That department works in 
cooperation with our department regarding this equip- 
ment and has established- rules which require that such 
equipment be installed in a manner which will be safe 
and prevent forcing hot water back to damage meters. 

The new regulations follow. 

| Note—At this point the author outlined those parts 
of the regulations which embrace the principal require- 
ments pertaining to “Inside Piping and Fixtures.” Be- 
lieving that our readers may prefer to have before them 
the completed set of regulations, these are reproduced 
below (in full) just as they appear in the neat little 
brown booklet (334 x 6 in.) which is distributed by the 
New Bedford Water Department.—Editor. ] 








New Beprorp WATER BOARD REGULATIONS 
GOVERNING WaTER SERVICE SuppLy PIPING AND FIxTURES* 
June 1, 1935 
(See separate pamphlet for sprinkler piping regulations) 
Section I. Every water-taker shall pay the established rates 
for water supplied within the time and at the place specified 
upon bills rendered; shall at his own expense, keep the service 
pipes within his premises in good order and repair and protected 
from the frost; shall not allow the water to run to waste; shall 
not make any change in the service pipe between city main 
and meter, unless sanctioned so to do by the superintendent; 
shall not conceal the purpose for which water is used; shall 
allow the superintendent, registrar and persons authorized by 
them, or by the board to enter the premises supplied with water 
to examine the pipes and fixtures and ascertain the quantity of 
water used and manner of use, and shall indemnify the city for 
all damages it may sustain or be required to pay, in consequence 
of any injury resulting from any violation of these regulations 

by the water taker. 

Section II. All applications for service supplies must be 
made by the owner of property at the office of the registrar 
in the form prescribed, stating the various uses to which the 
water is to be applied. 

Section II]. SERVICE FROM STREET—In every case 
the installation of the service pipe from the street main to 
the end of pipe where taker’s stop with waste is installed by 
the plumber shall be made by the New Bedford Water Depart- 
ment and the charge to the owner shall be as specified in reg- 
ulation adopted by the Water Board February 6, 1924, viz.: 

For installing one service to each property from the main 
pipe to street line as follows: 


ee Se Be NIN do Fie sti ews 4h 5 Kaden dedes $31.00 
eS & eT FE ee eee 32.00 
Oe. hl Oe, WO ak eee nhac on cae e here eeecan 39.00 


In cases where permanent pavement is disturbed, the owner 
is also required to pay for replacing the same. 

For secondary services, temporary services or for services 
larger than one inch in size, the entire cost of installation, 
including cost of re-surfacing permanent street pavement. 

For all services on private property, the owner shall pay the 
entire cost of such work. 

Section IV. Each service shall be provided with a satisfac- 
tory stop and waste cock with coupling (this stop shall be 

*Regulations pertaining to inside piping and fixtures begin with 
Section VIII. 
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Standard Meter Installation, New Bedford Water Works 


round way and of the same size as the service pipe) to be 
located always just within the basement wall, at the point 
where the service pipe enters, and the pipes within the building 
must be so arranged that the water can be drawn from them 
whenever there is danger of freezing. The department will 
not be liable for any damage resulting from a failure to observe 
this important rule. 

Section V. No water-taker shall be entitled to any damages 
nor will any portion of a payment be refunded for any sudden 
stoppage of the city supply occasioned by an accident or other- 
wise, nor for any stoppage for the purpose of making exten- 
sions, alterations or repairs. In such an event the water-takers 
must guard themselves against the collapse of boilers and other 
injuries liable to result from stoppage of the water supply. 

Section V1. No cross connections between the City supply 
and any other supply which is not approved as potable by the 
State Dept. of Public Health shall be permitted except those 
which are properly protected by double check valves of an 
approved type. Said check valves shall be approved by the 
Water Board and shall be regularly inspected at the expense 
of the owner of the property by a represetitative of the Water 
Department at such intervals as the Water Board shall de- 
termine. 


Section VII. METER REGULATIONS. 


a. One meter of standard type and of same size as the 
supply pipe must be installed upon each service connection. It 
may be located between the curb stop and building or within 
building. If within building, it must be placed at a point 
adjacent to shut off, where pipe enters through foundation wall. 
If outside the building, it shall be installed in a satisfactory 
box or pit not less than 3 ft. x 4 ft. x 4 ft. deep. All meters 
2 inches or larger shall be equipped with a by-pass capable of 
supplying the premises when the meter is removed for repairs 
or test. This by-pass valve to be kept sealed shut except when 
meter is out. (See Sketch.) : ; 

b. In all cases where one service connection supplies two 
or more separate consumers, or a block occupied by divers 
parties, only one meter will be used and the water rent as reg- 
istered by said meter shall be charged to and payable by the 
owner of said premises or building. If additional meters are 
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desired to ascertain sub-division or such supplies, they will be 
furnished at the expense of the applicant, who must assume all 
responsibility of reading and maintaining same. 

c. Owners of property will be given option of either purchas- 
ing a meter outright and paying for its installation, or of 
having city furnish and install same and paying an annual rental 
therefor. 

d. The property owner must keep the meter within his 
premises easily accessible for reading at all times. The city 
will include all repairs due to ordinary wear in its rental charge, 
but in all such cases, the owner will be held responsible for 
proper protection of the meter from all damage which may 
occur due to freezing or from hot water backing from over- 
heated house boilers or other causes. Property owners will be 
assessed the cost of repairs of every nature necessary to prop- 
erly maintain the meter owned by them. In case payment of 
such charges is not made upon demand, the water will be shut 
off from the premises supplied, and will not be renewed until 
after such charges, including the additional sum of one dollar, 
to cover expenses of shutting off and letting on the water, shall 
have been paid. 

e. The owner of property shall pay at the established meter 
rate for amount registered, whether used or wasted. The 
water department will not assume any responsibility for use 
of water within metered premises. 

f. Should a meter fail to register for any cause, the quantity 
shall be determined and the charge made based on average 
amount registered by meter when in order. 

g. After a meter has been installed, it will not be removed 
for purpose of rating the premises supplied on any other basis 
of water charged. 

h. No meter shall be discontinued from the pipe, moved or 
disturbed, without permission from the water registrar, who 
will send a properly authorized person to attend to any change 
needed. 

i. If a house becomes unoccupied, the owner or agent may 
have the water shut off and the meter removed during the 
period of non-occupancy by making a request therefor to the 
water department, and paying one dollar to cover expenses. 


Section VIII. PLANS TO BE APPROVED—Plans of 
proposed new installations, extension or alteration of existing 
systems, showing proposed sizes and materials, must be filed 
with the Water Board, and approved by said Board or its 
designated representative before starting work. 

Section IX. INSIDE PIPING—AIl inside installations shall 
be made under the direction of a registered Master Plumber, 
except in manufacturing plants or other plants where compe- 
tent pipers are regularly employed. Connections to supply water 
heaters, hot water storage tanks, heating and ventilating appa- 
ratus, cooling systems and power plant equipment and apparatus 
may be made by competent employes of persons regularly 
engaged in the business of installing such apparatus, subject 
to the inspection and approval of the Water Board. Each 
holder of a Master Plumber’s Certificate of License shall 
register his name and business address with the Water Board 
on or before the first day of May in each year. Notice of any 
change in the place of business shall be given immediately to 
said Water Board. 


Section X. INSPECTION AND TEST—On completion of 
the installation it shall be inspected and approved by the desig- 
nated inspector of the Water Board before the water supply 
will be turned on to the premises. It shall be tested in the 
presence of the inspector at city water pressure. 

Section XI. KIND OF PIPE—AIll water supply pipes and 
fittings shall be of lead, brass, copper or other non-ferrous 
metal or composition, except in the case of pipes four inches 
or more in diameter, in which case, cast iron pipe properly 
coated and lined with material approved by the Water Board 
may be used. 

In order that piping shall be sufficiently strong to withstand 
City pressure with a reasonable allowance for: corrosion all 
pipes must comply with the following minimum specifications. 
LEAD PIPE: 

All lead pipe for water service shall be made from soft 
virgin pig lead without any admixture of scrap lead or any 
other material and shall weigh not less than 


For Sh Te a a cag ioe code eeee oe 3 pounds per foot 
Bor. 66D Otis esas snd Ate eek 3% pounds per foot 
fe ee Ser ee eee er 4% pounds per foot 
Oe) OAM CMMs <'s bc rem s Saletan tremens 6 pounds per foot 
Bot 255 i Pe csv ca vwnwedcckckivadn 7¥% pounds per foot 
tt E.R eres eyo 11%4 pounds per foot 
Boe 2 Wa ONS Sian icine vowan neuen 191% pounds per foot 


BRASS PIPE: 

All brass pipe used for water supply piping shall conform 
with the Standard Specifications of the American Society for 
Testing Materials for “Brass Pipe, Standard Sizes” Serial 
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Designation B43-23, with the exception of Paragraph 4 thereof. 
In place of the said Paragraph 4, the brass shall conform to 
the following requirements as to chemical composition: 


i a ly iniiain bhg Rlenask eee hv Vinee € who ORES 9.00% 
I dae ns NS ied ok hil yh legs aia oS oieie waives 0.50% 
Tee cc pane aaeiewe Kewe> epubs 0.07% 
ee ee MO es Wik. ac ehitege badveaneamesee Remainder 

This change admits use of so-called “Admiralty” and “Red” 


brasses. 
COPPER PIPE: 

All copper pipe used for water supply piping shall conform 
with the Standard Specifications of the American Society for 
Testing Materials for “Copper Pipe, Standard Sizes,” Serial 
Designation B42-23. 

COPPER TUBING: 

All copper service tubing used for underground piping shall 
conform with the Standard Specifications of the American 
Society for Testing Materials for Copper Tubing, Government 
Type K, Serial Designation B88-33. For interior piping copper 
tubing, Government Type L, is allowable. 

Fittings for use with brass or copper pipes shall be of material 
and strength corresponding with the pipe used. All installa- 
tions shall be made in a thorough and workmanlike manner 
satisfactory to the New Bedford Water Board. 

Pipes which are to be concealed in partitions or otherwise 
shall be tested as specified in Section X before being concealed. 

No pipes which have previously been used for other purposes 
shall be used for distributing water. 

Section XII. PROTECTION—AIl concealed water pipes, 
storage tanks, flushing cisterns, and all exposed pipes or tanks 
subject to freezing temperatures shall be efficiently protected 
against freezing. 

Section XIII. DISTRIBUTION—The water supply shall be 
distributed through a piping system entirely independent of any 
piping system conveying another water supply. 

Section XIV. WATER SERVICE—The water service pipe 
of any building shall be of sufficient size to permit a continuous 
ample flow of water to all fixtures on all floors at a given time. 

Section XV. SUPPLY TO FIXTURES—AIl plumbing fix- 
tures shall be provided with a sufficient supply of water for 
flushing to keep them in a sanitary condition and shall be 
adjusted to prevent waste of water. The water from water 
closet and urinal flush tanks shall be used for no other purpose. 

The bottom of flush tanks for water closets or urinals shall 
be above the overflow level of the fixture when drain is 
obstructed. 

All flushometer valves for water closets shall be equipped 
with a vacuum breaker of a type approved by the Water Board. 

The supply pipe for each tenement or bathroom shall be 
not less than %4” inside diameter and connect to the main supply 
pipe, which shall be not less than the size of the main service. 
The main service shall be carried full size to the point where 
the last branch is taken off in the basement. 

Accessible shutoffs with waste shall be provided in the base- 
ment which shall separately control the water supply for each 
tenement and for each hot water tank. 

Section XVI. SIZE OF PIPES—The minimum size of 
water-service pipes from main to the dwelling shall be five- 
eighths inch, and to fixtures as follows: 


ek igs, Litera dace eia alate winia:d-oieinaw aalarwte Y in. 
I NON ee eS pik alo are/ana ewbhn wt a-eeus ae mies Y, in. 
EN tga hey ins arenes Sa Be isle elaine nace use ane Y in. 
RM i Se are Pea tang at ins Said tana cele Cease te ae Oe Y in. 
NS 2 NOE GA ahi sala noone caluinentank ea oe ¥% in. 
I ee tea ee 8 0h Go a agian gana n etek Mean YZ in. 
TIN UN a i ds os Sica lg ela ela SR RRO aon % in. 
Flushometer Valves for Water Closets................... 1 in. 
PENT. Wenees: TOP LIGGIIIE. 6 oisic ccs cicvcicncdacspeeses YY in. 

[Note: A copy of the application form, for Water Depart- 


ment approval of piping and fixture installations, may probably 
be had upon request to the author of this article—Editor.] 


Some Results 

It is interesting to note that in spite of the fact that 
no new building has been going on in New Bedford 
during the 8% months since these rules became effective 
about 700 permits for alterations and replacements have 
been issued. 

Two outstanding cases of potential pollution from 
back syphoning have recently come to the attention of 
our inspector. One was in a large High School; the 
other in a department store of importance. These 
cases and many others show the need of constant 
vigilance on the part of someone, and we in New Bed- 
ford have decided that the Water Department should 
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assume this responsibility as there is a possibility tha 
pollution from such sources may even get back into our 
mains by siphonage or gravity when it becomes neces- 
sary to shut off the street mains. 

The inspection has been placed in the hands of a 
Master Plumber of long experience who has the re- 
spect and confidence of other master plumbers. He 
is a full time employee of the Water Board and has 
the complete cooperation of the plumbing inspector of 
the City Board of Health. 

The new regulations have been in effect since June 
Ist, 1935, and the results have been very satisfactory. 
The master plumbers cooperate very well with us as 
it protects them against unfair competition of unlicensed 
men and inferior materials. The public gains by being 
assured of proper supply and approved water fixtures. 
The department gains by being relieved of many com- 
plaints which come about as the result of improper 
materials or workmanship. 

As far as the writer knows, very few communities 
have made rules regulating water service piping and fix- 
tures inside of buildings. No matter how complete the 
main distribution system and service connection may be, 
the consumer will not get the supply he is entitled to at 
his fixtures or the protection against pollution within 
his own property unless someone sees to it that proper 
interior piping and fixtures are installed in an approved 
manner. 

Our City Solicitor has ruled that the supervision of 
the entire water supply (except water heaters and hot 
water tanks), up to and including proper fixtures, is 
within the jurisdiction of the Water Department. 

Acknowledgment: The above article is composed of 
parts of a paper presented before the New England 
Water Works Association by the author—Feb. 20th, 
1936. Discussion appears elsewhere in this same issue 
under the report of the above meeting. 


+ 
Florida Section A.W.W.A. to Celebrate 
10th Anniversary 


From Keith R. Chinn of West Palm Beach, Vice- 
Chairman and Acting Chairman of the Florida Section 
of A. W. W. A., comes an especially appealing invita- 
tion to come down to help the Florida Section celebrate 
its 10th Anniversary at its annual meeting to be held in 
Tampa, March 31st and April Ist and 2nd. 

From Professor A. P. Black (University of Florida) 
comes an announcement which indicates that he is still 
1 “Maestro” when it comes to putting on an interesting 
technical program and demonstrations. And, Secretary 
J. R. Hoy (Jacksonville), in his letter, must have been 
pinch-hitting for the Tampa Chamber of Commerce and 
Water Department combined. 

From all this, one may be assured that these Flor- 
idians mean business when they say that the 10th Anni- 
versary meeting of their section is to be something 
extra fine; and, knowing this trio, that has a genuine 
meaning. Those who can possibly afford the time will 
find a real treat and vacation in store for themselves if 
arrangements could be made to attend the Florida meet- 
ing March 31st and April 1st and 2nd (pay no attention 
to the April Fool Day). Then to meander through 
Florida’s playland and up to historic St. Augustine and 
finally on to that most charming metropolis of the Old 
South—Savannah, Ga.—for Bill Weir’s Southeastern 
Section Convention April 7th-9th. 

But, watch out for that Florida sand: 
it gets into your shoes you can’t stay away. 
something to it. 


They say, if 
There is 





















DETERMINING THE NECESSARY 


TREATMENT TO PREVENT CORROSION 


By P. L. McLAUGHLIN 


Sanitary Engineer, . 
West Virginia Water Service Ca., 
Charleston, W. Va. 


IFFICULTIES from red 
D water and corrosion have 

necessitated corrective 
treatment at nine of the fifteen 
water works plants owned by the 
West Virginia Water Service 
Company in the State of West 
Virginia. All of the supplies re- 
quiring such treatment are de- 
rived from “flashy” streams 
which flow through mountainous 
territory. Three of the plants 
take water from the Kanawha 
River, two from the Elk River 
and one each from the New 
River, the Littlke Kanawha River, the West Fork of 
the Monongahela River and Pond Fork of the Little 
Coal River. 

The chemical characteristics of these streams are quite 
similar in respect to qualities associated with corrosion. 
For example, all are soft, having average alkalinities 
ranging from 10 to 40 p.p.m. The waters contain free 
carbon dioxide, have average pH values from 6.3 to 7.3 
and are under-saturated with respect to calcium carbo- 
nate solubility. None of the supplies are subjected to 
pollution from acid mine drainage in any appreciable 
quantity. 





The Author 


Lime Treatment 


All nine of the supplies considered are purified in 
rapid sand filtration plants. With one exception, 
wherein soda ash has to be used, hydrated lime is em- 
ployed at every plant for the prevention of red-water 
and corrosion. Lime is applied to the filtered water in 
clear water wells at seven of the plants and to the set- 
tled water (filter influent) at the eighth, which is 
equipped with filters of the pressure type. 

The results of corrective treatment have been very 
satisfactory and well worth the small additiona! cost. 
The Charleston plant, the largest operated by the Com- 
pany in the state (16,000 consumers and 151 miles of 
mains), commenced the application of lime to the fil- 
tered water in the spring of 1930. Complaints of “red- 
water” fell off rapidly within a few weeks following 
inauguration of the treatment and after several months 
such complaints were seldom received. 


Similar satisfactory experiences can be cited for the 
other plants using corrective treatment. Without ex- 
ception, the managers of these properties report that 
present conditions are far superior to those experienced 
prior to the use of the treatment. Practically no com- 
plaints of red-water are received by them today except 
occasionally from consumers residing on dead ends of 
the distribution systems. Furthermore, all managers re- 


port the presence of a white film, or protective coating, 
in the pipes of their distribution systems, although the 
extent to which this coating has been deposited varies 
with the different waters and seems to be dependent 
upon the size of the distribution system, the length of 





time the treatment has been in use and the accuracy 
with which it has been carried out. 


The Method Adopted 


The treatment consists of producing a plant effluent 
which is in “chemical balance”; that is, at the satura- 
tion point with respect to its power to dissolve calcium 
carbonate. This procedure is based on accepted princi- 
ples that a water which no longer dissolves calcium car- 
bonate should tend to form a protective coating in the 
mains and thus prevent corrosion. Methods have ap- 
peared in water works literature which makes it possible 
for a plant operator to determine whether or not the 
water at his plant is in equilibrium with calcium car- 
bonate; that is, will not dissolve calcium carbonate nor 
deposit to heavily on the mains. By cut and try meth- 
ods, he can adjust the alkalinity of his plant effluent so 
that it is not corrosive nor overly incrusting. How- 
ever, it is for the purpose of eliminating such trial 
methods that the writer uses the following procedure for 
rapidly determining, on a single sample of water, the 
correct pH to maintain through lime addition to that 
water to prevent corrosion. 


The procedure adopted assumes that the degree of 
undersaturation or the degree of supersaturation (within 
the limits required for performance of the test), of a 
water at a given alkalinity and pH is a function of the 
degree of increase or the degree of decrease in the total 
alkalinity of that water after contact with an excess of 
pure CaCO,. Therefore, to determine the pH value at 
which the saturation point of an undersaturated water 
is attained, it is only necessary to increase the pH of a 
sample of that water (with lime) through a series of 
arbitrary pH values. Then, determine the degree of 
undersaturation, or supersaturation, as expressed by 
parts per million gain or loss in total alkalinity after 
treatment with CaCO,, of the samples treated’ to pro- 
duce increasing pH values. The use of a graph is then 
resorted to and the differences in alkalinity are plotted 
against their corresponding pH values, the increases or 
decreases in alkalinity being chosen as the ordinates of 
the graph and pH as the abscissa. A curve is drawn 
through the plotted points. Where it intersects the axis 
of abscissas (the pH scale) is found the pH represent- 
ing the calcium carbonate saturation point of the sample 
tested. The following example of the method as ac- 
tually applied to the Charleston water will illustrate the 
procedure. 


Test Procedure 


A one gallon sample of filter effluent, taken ahead of 
plant treatment with lime, was collected in a gallon glass 
bottle. The pH of the sample was determined and 
found to be 6.5 and the total alkalinity (Methyl Orange) 
18 p.p.m. About 200 c.c. of the sample was then trans- 
ferred from the bottle to an Erlenmeyer flask. One 
teaspoon full of C.P. powdered (precipitated) CaCO, 
was added to the water in the flask and stirred for five 
minutes. The carbonate was then allowed to settle, af- 
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Fig. 1—Saturation Point of Charleston Filtered Water 


ter which the supernatant liquid was filtered through 
filter paper and the alkalinity determined on the filtered 
portion. This alkalinity was 36 p.p.m., an increase of 
18 p.p.m. over that of the original sample in the gallon 
bottle. The increase in alkalinity was then plotted 
against the original pH value (6.5), thus determining 
the first point on the curve. (See Fig. 1.) 

Hydrated lime in solution (lime-water) was then 
added gradually to the original sample in the gallon bot- 
tle and thoroughly mixed by stirring until the pH of 
the sample had increased to approximately 7.0—in this 
instance, 7.05. At this pH the alkalinity was deter- 
mined on an unfiltered portion and found to be 24 p.p.m. 
A 200 c.c. portion of the sample was transferred, as be- 
fore, to an Erlenmeyer flask ; CaCO. was added, mixed 
for 5 minutes, settled, filtered and the alkalinity of the 
filtrate determined. It had increased to 34 p.p.m., rep- 
resenting a 10 p.p.m. pick-up of alkalinity from the 
carbonate as compared to an 18 p.p.m. pick-up in the 
first test on the unlimed sample. The second point on 
the curve was thus located, the increase in alkalinity of 
10 p.p.m. being plotted against the pH of 7.05, which 
was that of the lime treated test sample. 

More lime was then added to the water in the gallon 
bottle until the pH was raised to 7.5. At this pH value 
the alkalinity was 25 p.p.m. As before, a portion of the 
sample was removed and treated with CaCO,, and an 
increase in alkalinity of 7 p.p.m. was observed. This 
increase was plotted against pH 7.5, forming the third 
point on the curve. 

In a similar manner the pH of the sample in the bot- 
tle was raised with lime to pH values of 8.3, 8.7, 8.9 
and 9.1 and the differences in alkalinities after treat- 
ment with CaCO, were plotted against each of these 
pH values. 

It will be noted from the curve that at pH 8.7 the 
water was only slightly undersaturated, the increase in 
alkalinity after treatment with CaCO, being but 3 p.p.m. 
At a pH of 8.9, however, the alkalinity decreased 1 
p.p.m. after treatment with CaCO,, showing that at this 
pH the water was slightly supersaturated and some cal- 
cium alkalinity had deposited out on the suspended car- 
bonate. Therefore, the exact point of equilibrium lay 
between these two pH values, or for all practical pur- 
poses at pH 8.9—see Fig. 1. The pH of the sample in 
the bottle was then increased to 9.1 in order to portray 
the trend of the curve more accurately. 
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Having determined the saturation point of the sam- 
ple by the above procedure, its adaptation to plant con- 
tro! consists merely in adding enough lime to the filtered 
water to maintain a pH value of 8.9 or thereabouts in 
the plant effluent. 

Inasmuch as free carbon dioxide gas (CO,) influences 
the solubility of calcium carbonate in water, care should 
be taken in carrying out the procedure not to allow the 
sample to come in contact with the air any more than 
possible, and to avoid shaking or violent agitation of 
the sample. Removal of portions of water from the 
original sample should be made with a transfer pipette 
and a good grade of filter paper should be used for fil- 
tering the portions treated with CaCO,. The procedure 
is carried out at room temperature and it is believed that 
a negligible error may be introduced thereby, since in 
the case illustrated the temperature in the Charleston 
laboratory was some 10 to 15 degrees higher than the 
temperature of the water in the clear well and in the 
mains. 

A convenient and explanatory method of recording 
the data obtained in carrying out the procedure is shown 
below : 


Filter Effuent—Charleston, October 17, 1935 


pH 6.5 CaCO, added, mixed Undersaturated 
Alk. 18 settled and filtered Alk. 36 +18 
Lime added: 

pH 7.05 CaCO, added, Undersaturated 
Alk. 24 etc. Alk. 34 +10 
Lime added: 

pH 7.5 CaCO, added, Undersaturated 
Alk. 25 ete. Alk. 32 +7 

Lime added: 

pH 8.3 CaCO; added, Undersaturated 
Alk. 27 etc. Alk. 33 +6 
Lime added: 

pH 87 CaCO, added, Undersaturated 
Alk. 28 etc. Alk. 31 +3 
Lime added: 

pH 89 CaCO, added, Supersaturated 
Alk. 32 etc. Alk. 31 —l 

Lime added: 

pH 91 CaCO; added, Supersaturated 
Alk. 35 etc. Alk. 27 —8 


The Influence of Calcium Bicarbonate 
in the Water to Be Treated 


It is known that when the calcium carbonate content 
of a water is less than 25 to 35 p.p.m., the calcium car- 
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Fig. 2—Saturation Point of Nitro Filtered Water (Oct. 23, ’35) 
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Fig. 3—Saturation Point of Nitro Filtered Water (Oct. 18, ’35) 


bonate content must be built up to this amount before 
corrosien can be effectively prevented. The alkalinity 
of the Charleston water used to illustrate the procedure 
was but 18 p.p.m., and the water was therefore below 
the prescribed limits as to its calcium carbonate content. 
However, this deficiency was automatically taken care 
of in the procedure and in its adaptation to plant con- 
trol methods by the use of lime which increased the cal- 
cium carbonate content to the point required for satura- 
tion. Several of the water supplies requiring corrective 
treatment operated by the West Virginia Water Service 
Co. normally, or occasionally, have calcium carbonate 
contents in excess of the minimum requirements. The 
procedure for determining the pH of the saturation 
point for these waters is carried out with lime in the 
same manner as described for the Charleston water. 

Figure 2 shows the curve obtained by the procedure 
on such a water. The sample was taken recently from 
the filter effluent of the Nitro plant which treats Kana- 
wha River water and had a pH of 7.1 and an alkalinity 
of 47 p.p.m. 

The saturation point of the same supply, determined 
five days previously, is shown by Fig. 3. In this case, 
the pH of the filter effluent before lime addition was 
6.9 and the alkalinity was only 39 p.p.m. The stream 
in question is subject to heavy contamination by indus- 
trial wastes but a freshet would bring about a like con- 
dition. 

As stated previously in this paper the streams in West 
Virginia requiring treatment for the prevention of red- 
water and corrosion are “flashy” and the dissolved min- 
era! constituents of these waters change materially— 
frequently, in the space of a few hours. At the Charles- 
ton plant, for example, during a period of high water 
conditions experienced in the Elk River in August of 
this year, the alkalinity of the raw water decreased grad- 
ually from 24 to 12 p.p.m. and the hardness decreased 
correspondingly. Similar increases in alkalinity and in 
hardness are usually observed during periods of dry 
weather. Inasmuch as the pH of the saturation equi- 
librium with calcium carbonate of any water depends, 
among other factors, upon the concentration of dissolved 
alkaline compounds in that water, it has been found, as 
would be expected, that the pH of the saturation point 
varies with changes in the chemical composition of the 
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water. As the alkalinity decreases, the pH and total 
alkalinity at the saturation point increases and vice 
versa. 

Protective carbonate coatings will be quickly dissolved 
and removed if the water in contact with them is under- 
saturated. Also, such coatings will be built up too rap- 
idly if the pH of the water is carried too high above 
the saturation point. Therefore, to practice effective 
control in the treatment for the prevention of red-water 
and corrosion on a supply of fluctuating chemical char- 
acter it is necessary to vary the pH of the plant effluent 
as frequently as is required to meet changing raw water 
conditions. 


A General Curve for Plant Control 


For a given supply, saturatien points (pH values) 
can be determined by the procedure for various alka- 
linity values and a saturation curve plotted from this 
data. Figure 4 represents such a curve under process 
of development for the Charleston water. With experi- 
ence the number of trial tests can be reduced, and once 
the curve has been established for a supply, the approxi- 
mate pH of the plant effluent of that supply required to 
bring the water to equilibrium with calcium carbonate 
can be selected at once by merely determining the total 
alkalinity of the water to be treated. Then, if desired, 
a single check test should confirm this value if made on 
the plant treated water. With the aid of such a curve 
the plant operator can, and should, vary the pH of his 
plant effluent daily or more frequently if required. 

When corrective treatment is first applied to a water 
supply it is probably best to deliver the water to the 
distribution system in a slightly supersaturated condi- 
tion for a period of several months or until a thin pro- 
tective film has been built up in the mains. The treat- 
ment should then be reduced and maintained as closely 
as possible at the pH of the saturation point with cal- 
cium carbonate. It will be found difficult, if not im- 
possible, to maintain the pH at exactly the desired value 
under ordinary methods of plant control but the slight 
variations experienced should not impair the success of 
the treatment in so far as overall practical results are 
concerned. 

In closing, it should be pointed out that the procedure 
presented in this paper is not held to be without errors 
but it is believed that the procedure provides a rapid 
and workable method, sufficiently accurate for the pur- 
poses required, whereby the pH of the saturation point 
of a water can be obtained from a single sample of that 
water, thereby eliminating cut and try methods on a 
plant scale. At least it has been successfully applied 
to the low alkalinity waters encountered in several West 
Virginia plants. 

Acknowledgment.—The above paper was presented 
before the West Virginia Conference on Water Purifi- 
cation, October 31, 1935, at Charleston, W. Va. 
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On to California! 


© date replies to cards sent out by A. W. W. A. 

to members east of the Mississippi River indicate 
that 130 are definitely planning to go out to the 

Los Angeles Convention, June 8th-12th. And, the list 
is growing. The “Water Works Special” to California 


held in San Francisco, that a 1936 “Water Works Spe- 
cial” will be run to Los Angeles—leaving New York 
in the late afternoon, May 29, and arrive in Los Angeles, 
June 7. 

John S. Warde, Chairman of Transportation Com- 
mittee for A. W. W. A., who did such a good job of 
arranging the tour in 1928, has been “re-elected” 
to handle the “1936 Special.’ The schedule laid out 
includes stop-overs at Colorado Springs, Salt Lake City, 
Bryce Canyon National Park, and Boulder Dam. From 
Colorado Springs the Denver and Rio Grande Railway 
Scenic Route, which passes through the famous Royal 
Gorge and crosses the Rockies at the highest elevation 
taken by any trans-continental line, was chosen as the 
most scenic route to the Pacific Coast. Returning, the 
“Special” will stop over at San Francisco and Van- 
couver, B. C., thence through the awe inspiring Cana- 
dian Rockies to stop over at Lake Louise and Banff. 

This trip will cost (all expenses, rail and Pullman 
fares, and side trips) roughly $350.00 as against $500.00 
for the 1928 trip. With the recent reduction in rail 
and Pullman rates ordered by the Interstate Commerce 
Commission, the $350.00 rate will likely be reduced ac- 
cordingly. The round trip rate with Pullman out and 
back on regular trains is less than $200.00 for those 
who may not be able to travel on the “Water Works 
Special” and “see the country” in both directions with a 
congenial! group of the Water Works Fraternity. 

Many of those who traveled out together on the 1928 
“Water Works Special” are planning to make the trip 
on the “1936 Special” a reunion affair. 

To date (March 5th) those listed below have signi- 
fied their intention of going out to the Los Angeles 
Convention and the list continues to grow daily. Watch 
it grow in the next (April) issue. If you plan to go, 
send in your name to John S. Warde, Chairman, A. W. 
W. A. Transportation Committee, 50 Church St. New 
York City, or to WATER WorRKS AND SEWERAGE. 
Tose Known to Be PLANNING TO ATTEND THE Los ANGELES 

CONVENTION* 
(Returns received up to March 5th) 

G. D. Alvoid, Pittsburgh, Pa. 

P. B. Andrews, Rome, N. Y. 

John L. W. Birkinbune, Philadelphia, Pa. 

M. M. Brardech, Cleveland, O. 

D. G. Beach, Pittsburgh, Pa. 

Chas. H. Becker, Philadelphia, Pa. 

H. K. Bell, Lexington, Ky. 

James R. Brown, Columbus, Ohio 

L. G. Braelford, South Bend, Ind. 

Louis D. Blum, New York City, N. Y. 

Harry Boggs, Indianapolis, Ind. 

W. W. Brush, New York City, N. Y. 

J. S. Besterman, Sewickley, Pa. 

A. M. Bowman, Ontario, Canada. 

Frank A. Barbour, Boston, Mass. 

R. W. Bates, Buffalo, N. Y. 

A. E. Berry, Toronto, Canada 

C. K. Calvert, Indianapolis, Ind. 

W. P. Cox, Birmingham, Ala. 

E. F. Case, New York City, N. Y. 

G. A. Corine, Superior, Wisc. 

H. T. Critchlow, Trenton, N. J. 

Lewis V. Carpenter, Bronx, N. Y. 

W. R. Concord, Burlington, N. J. 

Chas, R. Cox, Albany, N. Y. 


*Note—Many of the above have indicated that they will be 
accompanied by their wives or other members of their families. 


Water Works and Sewerage—March, 1936 


R. C. Clement, Washington, D. C. 
W. G. Classon, Leominster, Mass. 
Joel I. Connolly, Chicago, Il. 

E. F. Dugger, Newport News, Va. 
D. E. Davis, Pittsburgh, Pa. 

W. A. Dallach, Chicago, III. 
Clinton Decker, Birmingham, Ala. 
Linn H. Enslow, New York City. 
J. B. Eddy, Chicago, IIl. 

Gail P. Edwards, Cambridge, Mass. 
W. M. Franklin, Durham, N. C. 
Daniel Fahlstrom, Putnam, Conn. 
George H. Felix, Reading, Pa. 
Kyle Forrest, Mineola, N. Y. 

J. W. Fleet, Brooklyn, N. Y. 

John M. Gilfillan, Birmingham, Ala. 
George H. Gleason, Newark, N. J. 
F. W. Gilcreas, Albany, N. Y. 

W. R. Gelston, Quincy, III. 

LL. H. Haldred, Oneonta, N. Y. 

M. L. Hough, Williamsport, Pa. 
Frank E. Hale, Brooklyn, N. Y. 

F. W. Hartmann, Chicago, IIl. 

L. L. Hedgepeth, Philadelphia, Pa. 
Joe R. Hendrickson, Birmingham, Ala. 
W. A. Hardenbergh, New York City. 
Norman J. Howard, Toronto, Canada. 
John P. Harris, Chicago, II. 

W. A. Helbig, New York City. 
Frank C. Hopkins, Utica, N. Y. 
Clinton Inglee, New York City. 

H. Seaver Jones, New York City. 
Chas. F. Jost, New York City. 

W. N. Jones, Tampa, Fla. 
E. A. M. Johnson, Pittsburgh, Pa. 

Harry Jordan, Indianapolis, Ind. 

John A. Kienle, New York City. 

C. R. Knowles, Chicago, III. 

W. G. Kirchoffer, Madison, Wis. 

A. P. Kuranz, Waukesha, Wis. 

John W. Kay, Milford, Mass. | 
Harold L. Londo, Green Bay, Wis. 

B. C. Little, Rochester, N. Y. 

Chas. A. Leonard, Hoosick Falls, N. Y. 
Chas. L. Link, Elkhart, Ind. 

W. C. Lawrence, Cleveland, O. 

C. A. McGinnis, New York City. 
Cortland M. Mosier, Spring Valley, N. Y. 
Chas. W. Mowry, Boston, Mass. 

E. F. Muser, Chester, Pa. 

Owen A. McCarthy, Dearborn, Mich. 

H. H. Morrison, Chattanooga, Tenn. 
Karl M. Mann, New York City. 

Earl A. Munyan, Cincinnati, Ohio. 

H. L. Meites, Chicago, III. 

Guy C. Northrup, New York City. 

B. V. E. Nordberg, Milwaukee, Wis. 
H. D. Nelson, Pittsburgh, Pa. 

C. S. Patton, New York City. 

Howard J. Pardee, Long Island City, N. Y. 
Sheppard T. Powell, Baltimore, Md. 

W. W. Polk, Evanston, Il. 

L. A. Quayle, Cleveland, Ohio. 

A. V. Ruggles, North Tarrytown, N. Y. 
Abel Reynolds, Providence, R. I. 

Frank C. Roe, Niagara Falls, N. Y. 

W. H. Roth, Philadelphia, Pa. 

Harold Sandbach, Cary, Ind. 

M. J. Shoemaker & Son, Madison, Wis. 
J. S. Strohmeyer, Baltimore, Md. 

George O. Schaut, Philadelphia, Pa. 
Marion Stewart, Natchez, Miss. 

Leon A. Smith, Madison, Wis. 

1. D. Stosiak, South Moline, Wis. 

Fred E. Stuart, New York City. 

Earle Talbot, Weehawken, N. J. 

H. R. Welsford, Philadelphia, Pa. 

T. F. Wolfe, Chicago, II. 

L. F. Warrick, Madison, Wis. 

Abel Wolman, Baltimore, Md. 

Theo. D. Wood, Philadelphia, Pa. 

John S. Warde, New York City. 

W. M. Wallace, Detroit, Mich. 

Howard T. Ware, Endicott, N. Y. 

J. S. Watkins, Lexington, Ky. 

C. H. Young, Meadville, Pa. 

R. G. Yaxley, Waterford, N. Y. 






























LIE AWAKE NIGHTS 


WHY WATER WORKS SUPERINTENDENTS 





Featured on N. E. W. W. A. Program 


New England Water Works Association, held in 

Boston on February 20th, was evidence enough 
that it takes more than sub zero weather to keep New 
England water-works men away from their lively 
Winter Meetings. 

A novel feature of the meeting was the “Round 
Robin” arranged by President Roger Esty, in which 
seven superintendents were invited to sit at the speaker’s 
table and then made-to tell “Why Water Superin- 
tendents Lie Awake Nights”; also, to confess those 
“Good Ideas That Didn’t Work.” The high-light of 
this part of the program was the story of “Pat” Gear, 
Water Supt. at Holyoke, Mass., who told of “How a 
Tin-Can Discovered a Leak” and how one “Good Idea 


T Ne attendance at the February meeting of the 





Patrick Gear, Hol- 

Ca.) yoke’s Superintendent. 
: “Shoot Him, Egan— 
And, Egan Did!” 


“Self-Starter” Getchell 


(Bristol Water 
Got Cold Weather 
Problem Well “Thaw- 
ed-out” in Super’s 


Round Table 


That Didn't Work” caused a general clean-up of the 
town. 

Here’s Pat’s “Confession’—A little innocent skunk 
out on a leaf catcher rack near the Holyoke intake. 
Egan wanted to know how to get “the little fellow” 
away—without damage to Egan. Pat said, “Shoot him, 
Egan’”—and, Egan did! Well, said Pat, that was surely 
“A Good Idea That Didn’t Work,” because the tele- 
phone began to ring pretty soon after and not many 
people in town enjoyed their coffee that day. Two 
million gallons of water had to be wasted through blow- 
offs. Knowing the odor, but never before having had 
it served in drinking water, a great many unsuspecting 
people cleaned out their cellars that day, looking for the 
“little fellow.” The net result was a general town 
clean-up of cellars—all because of an idea that didn’t 
work. 

Other “brother-confessors’” were — Superintendent 
Harold L. Brigham of Marlborough, Mass., who told of 
unsuccessful leak (split) patching with a brazing mate- 
rial and likewise with a joint compound; Walter B. 
Bushway of Brookline, Mass., who told of two supply 
mains left suspended in thin air, by fire burning out 
wooden supports, which resulted in 8 and 4 inch deflec- 
tions (sag) without leaking, and told also of the subse- 
quent lowering of the two compound jointed mains 
without a break or leaks developing. Then came Horace 








J. Cook of Auburn, Me., who told of sleepless 30 to 40 
degrees below nights with mains 5 ft. in the ground 
freezing up in 1934; and, also, of the unsuccessful at- 
tempts to collect $35,000 in unpaid bills by persuasive 
telephone calls and, thereafter, appealing letters to the 
customers. As a last resort the old time-tested method 
of shutting off water proved “the” good “idea” that 
did work. George F. Merrill of Ware, Mass., told of 
sleepless nights locating a leak which had emptied the 
system; Samuel E. Killam of Boston told of the 4 foot 
lowering of a 20 inch concrete encased inverted-syphon 
across the bay; and, Geo. E. Hawkins of Brattleboro, 
Vt., described a major supply line in a precarious loca- 
tion. That was his “ghost” in the night. 


Pension Legislation 


Of exceptional interest to municipal employees, was 
the analysis of House Bill 1501, now before the Massa- 
chusetts Legislature. This bill will establish pension 
systems which will benefit water works managers and 
operators, and other municipal officials and employees. 

James J. Fitzgerald, Chairman of the Springfield, 
Mass, Committee on Pensions, explained that the bill, 
if passed, would provide a combination (50/50) annuity 
and pension. The annuity fund was to be compounded 
by drawing out 5 per cent from the salaries and wages 
of municipal employees. In turn, the municipality 
would simultaneously put up an equal amount to be 
deposited to the employees’ credit in the pension fund. 
At 60 years of age the employee would have the right 
to retire and draw the accumulated plus accrued benefits ; 
or, if found fit, he could work until 70 when retirement 
would become mandatory. It would be possible for faith- 
ful employees to draw an annuity-pension approximating 
50 per cent of their average pay during the closing 5 
years of service. After 20 years of service, retirement 





Stephen H. Taylor, 
New Bedford’s Supt., 


Horace J. Cook, Supt., 
Auburn, Me., Water 
Has Blazed a Trail in Distr., Found Frost- 


Jackets “Gave a Mite 

More Bother” But 

Saved Hydrants at 40 
Below 


Regulating of Private 
Water Piping and 
Plumbing 


on account of disability was allowed. After 30 years of 
service it would be possible to retire, with pay at the 
rate of $2,500 per year, provided the salary averaged 
$5,000 during the 5 years previous. The new law, said 
Mr. Fitzgerald, would not make adoption of the plan 
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Geo. E. Hawkins, Supt., Brattleboro, Vt.; Percy A. Shaw, 
Supt., Manchester, N. H.; Harold L. Brigham, Supt., Marl- 
borough, Mass. 


by all Massachusetts cities mandatory and, therefore, a 
vote of acceptance by individual municipalities would 
be required. In cities and towns adopting the law the 
older employees would benefit to the extent that the 
municipality would credit the employee with the full 
allowance (10 per cent of his yearly earnings) covering 
the period of service prior to the initiation of the 5 per 
cent annuity deductions. Such credits would show on 
the pension side of the ledger and be subject to pension 
regulations. 

In the ensuing discussion a member asked “What 
happens to the employee who suffers from a too well 
known “disability,” inherent with political changes in 
local administrations?” There seemed to be no clause 
in the proposed law which would prevent such a hap- 
pening, and the “disabled” one would receive merely his 
share of accrued savings (annuity) along with his walk- 
ing papers. (All of which constitutes additional evi- 
<lence that for Water Works and Sewerage operators 
some form of Licensing Act seems highly desirable (in 
Massachusetts as elsewhere) to protect technical men 
against suffering a “political disability.” And, with 
such, a loss of equity in pension funds.—Editor. ) 

A Water Department That Regulates 
Piping Within Buildings 

The Water Board of New Bedford, Mass., and the 
Superintendent of Water, have taken the stand that 
complaints of customers are so prevalently traceable to 
the installation of pipes which are both undersized and 
of materials which are easily attacked by the water to 
create rusty water, chokage of lines, leaks, etc., that 
the Water Department, to avoid reflection on it, should 
have a voice in the design and selection of materials 
for the interior piping of buildings. Further, that cross 
connections, and many types of sanitary fixtures consti- 
tute a hazard, until recently little appreciated, which 
should be prevented by the Water Department in its 
own interest as well as that of the public 

With this in mind, Stephen H. Taylor, Superintendent 
of Water, at New Bedford, Mass., told of “The Regula- 
tion of Water Piping in Buildings’’* which had been put 
into force on June Ist, 1935, by the New Bedford Water 
Department. To prosecute such regulations a master- 
plumber had been employed by the Water Department 
and all master-p!umbers had been required to register 
with the Water Department. Since June Ist 700 per- 
mits had been issued for new work and corrections of 
existing plumbing to preclude possible back-syphonage 
from toilets, etc., in public buildings had been required. 
Mr. Taylor pointed out that the City Solicitor had ruled 

*(Elsewhere in this issue, Mr. Taylor's paper is printed in full 
because of the importance which the New Bedford development 
may assume in placing plumbing inspection under water depart- 


ments and building inspection departments jointly, if not wholly 
under the water department.—Ed.) 
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that such regulatory procedure properly belonged under 
the Water Department. 

In reply to a question concerning the possible legal 
responsibility of the Water Department, Mr. Taylor felt 
that there would be a definite moral responsibility but 
no legal responsibility. 

Superintendent Merril (Ware, Mass.) suggested that 
large buildings, mills and factories should be required 
to paint all water piping a distinctive color to facilitate 
inspection by water-works officials or employees, or 
other authorities. 

SUPERINTENDENT PERCY SHAW (Manchester, N. H.) 
reported that preliminary inspections of buildings in 
Manchester to locate hazards from plumbing cross con- 
nections warranted a more careful survey which was 
planned. He called attention to the recent bulletin of 
the Wisconsin Department of Health on plumbing 
hazards which had proved very enlightening and helpful 
in the Manchester surveys. 

COMMISSIONER RicHARD ELtis (Newton, Mass.) 
feeling that, although it seemed highly desirable to have 
piping in buildings approved by the water department, 
one could net overlook the question of usurping the pre- 
rogatives of existing building and plumbing inspection 
departments in many cities. 

WarrREN J. Scott, Chief Engr., Connecticut Depart- 
ment of Health, felt that water departments by coopera- 
tive efforts were in a position to guide the city plumbing 
inspector, even though actual routine regulation might 
not be a specific function of the water department. 

“B. Coli—What Are They and What Do They 
Signify” was the topic dealt with by Dr. Gada P. 
Epwarps, Laboratory Coordinator of the Mass. Dept. 
of Health. He outlined the sources of b. coli in water 
supplies, laboratory methods for their identification and 
their significance in conjunction with chemical analysis 
and sanitary surveys. His talk was illustrated with 
slides to show the most common ways in which pollu- 
tion had entered deep wells of public water supplies to 
create water borne epidemics of consequence. He also 
pictured the potential sources of pollution of reservoirs 
used for recreational purposes. Dr. Edwards’ slides 
told their “stories without words” so effectively that 
several bids for the loan of them were made. It was 
evident thereby that recreational use of reservoirs in 
New England is the bugaboo of water works superin- 
tendents—a threat that has recurrently to be fought off. 
| Quite a contrast with conditions in other sections where 
water supply bonds are voted on the strength of creat- 
ing, therewith, local recreational facilities involving the 
use of marginal area if not also regulated, and super- 
vised usage of the reservoir proper.—Ed. | 

Stream Pollution Resolution Passed 

Paralleling the actions taken by the Board of Direc- 
tors of the American Water Works Association and the 
American Society of Civil Engineers in January, per- 








Walter B. Bushway, Supterintendent, Brookline, Mass.; Gail 
P. Edwards, Mass. Dept. Health, Boston, Mass.; Geo. F. Mer- 
rill, Superintendent, Ware, Mass. 












John Warde, A. W. W. 


A.’s Transportation Ex- 
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a Resolution Against 
Having New Dealers in 
Control of Streams 


Up Business for 

“Water Works Spe- 

cial” to California Con- 
vention 


taining to the assumption of authority by the Federal 
Government in the matter of stream pollution control, 
Arthur D. Weston offered a resolution directed against 
S-Bills 3958 and 3959 (drawn by U. S. Senator Loner- 
gan of Connecticut) which are to be presented to the 
Congress. The Weston resolution stated, in effect, that 
N. E. W. W. A. wished to put itself on record as being 
opposed to any legislation placing stream pollution under 
federal control; and, that congressional representatives 
from the New England States be so advised. Further, 
that in the future al! federal agencies charged in the 
future with stream pollution matters be limited to fact 
finding only and that cooperation with state and munici- 
pal authorities be available upon request. After some 
discussion the resolution was put to vote and carried 
with a single “No” recorded against it. 


On to California! 

At this point, President Esty called on John Warde, 
who will have charge of the “Water Works Special” 
from the East to the A. W. W. A. Convention in Los 
Angeles and return, to tel! of the plans for the trip. 
Mr. Warde outlined the tour selected which will start 
from New York on May 29th and take in Colorado 
Springs, the Royal Gorge, Salt Lake City, Bryce Can- 
yon and Boulder Dam enroute to Los Angeles for the 
convention June 8th-12th. Returning, the route would 
be to San Francisco, Vancouver, B. C., and back through 
the Canadian Rockies with stops at two picture spots— 
Lake Louise and Banff. 

Asked concerning the transportation rates, Mr. Warde 
said that the tour, including all transportation (side 
trips also) with lower Pullman berth, would cost only 
$350.00. The fare and Pullman direct to Los Angeles 
and back would be only $172.00 from New York City. 
[In our next, if not in this issue, will be found a list 
of those who have already signified their intent of going 
to the Californa convention. This list is growing rapidly 
in length.—Ed. ] 


Superintendents’ Round Table 

(Cecil G. Getchel! presiding.) 

In the forenoon the Superintendents’ Round Table 
was held under the leadership of C. G. Getchell, Man- 
ager of the Bristol County Water Company, Bristol, 
R. I. Appropriately enough, the general topic was 


that of: 
"Cold Weather Problems" 


Concerning Frost Jackets—Concerning the value 
of frost jackets around fire hydrants, there was a di- 
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vergence of opinion expressed. Mr. Getchell had had 
5 hydrants to break off at the lead-in from the main and 
3 of these had frost jackets. He questioned their value. 
Mr. BricHaM (Marlborough, Mass.) said they had dis- 
continued frost jackets. Mr. HEFFERNAN (Milton, 
Mass.) never used jackets; never had a break due to 
frost lift because he packs around the barrels crushed 
stone to preclude the earth-frost lift. Mr. Cook 
(Auburn, Me.) favored the jackets which apparently had 
stopped breakage at the lead-in branch, even when there 
was a 48 inch frost depth. The jackets, being shoved 
above ground by the frost, “gave a mite more bother” 
in having to be driven back down in the Spring—but, 
said Mr. Cook, that showed them to be doing the job 
that they were there for. Mr. Taytor (Ludlow Valve 
Co.), being asked for an expression, replied that frost 
jackets had little value in gravelly or sand soil but in 
heavy soil (clays) had served their purpose of prevent- 
ing frost-lift strains, especially so on hydrants with 
flanges or beading around the barrel. 

Winter Inspection of Hydrants—Concerning hy- 
drant inspection, Mr. Cook (Auburn, Me.) said that 
during winter every hydrant received a weekly inspec- 
tion. Drip holes were plugged but no anti-freeze was 
used in the barrels. The annual cost was $5.00 per 
hydrant, charged to maintenance. 


It was reported that the Fire Department in Portland, 
Me., was responsible for hydrant maintenance there. 
Mr. BoarDMAN (Danvers, Mass.) reported that leaky 
hydrants were followed up with frequent inspections 
during winter, alcoho! being used in these as anti-freeze. 
Mr. CALpERWoop (Nashua, N. H.) had found that in- 
specting for water in the barrel was not always suf- 
ficient. In making the open valve wet-test he had some- 
times found just enough ice under the valve to prevent 
its opening. A little hot water poured in loosened the 
ice sufficiently to make opening easy. Mr. BriGHAM 
(Marlborough, Mass.) said that they used the compact 
Ross thawing equipment for the same purpose. It was 
quick to generate steam and very successful. Mr. 
30ARDMAN (Danvers, Mass.) said that each fire truck 
carried one of these Ross thawing units. Mr. ENstow 
(WATER WoRKS AND SEWERAGE) reported that con- 
centrated sulphuric acid poured into lightly frozen hy- 
drants would immediately produce sufficient heat to 
loosen the ice. The scheme was one used in the South 
at times, small bottles of the acid being carried on the 
fire truck also. To a question, he replied that dry: (con- 
centrated) sulphuric would not attack metals; further, 
that the acid would not be in the hydrant long enough 
to damage it before the rush of water cleared it out 
completely. Mr. Pat Gear, who explained that he was 
from Holyoke, Mass., where the Water Works were 
“Municipally Owned but Privately Run,” reported hy- 
drant inspection was with them a 365 day per year 
operation, with two gangs continuously on the job, get- 





Nelson Boardman, Asst. Supt., Danvers, Mass.; Dave Heffer- 
nan, Supt., Milton, Mass.; John H. Read, Asst. Supt., Man- 
chester, N. H. 
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ting around to each hydrant about every two weeks. 
They collected $16.00 annual rental per hydrant but 
paid taxes as a corporation, which recently amounted 
to $18,500—i.e., 10 per cent on a net income of $185,- 
000. Mr. HeErrerNAN (Milton, Mass.) startled fellow 
superintendents by confiding that he was getting $35.00 
rental on each of 700 hydrants and was asking for 
$55.00. Why? To avoid raising meter rates (already 
25 cents per 100 cu. ft.) for water purchased at whole- 
sale from the Metropolitan Water District of Boston 
and retailed to Miltonians. [If this isn’t a record hydrant 
rental (actually collected) by a Municipal Water De- 
partment, WATER WorKS AND SEWERAGE will publish 
a bigger and better story—let’s have it—KEd. | 

Thawing Services—The question of “how long does 
it take to thaw a service by electricity’ was put to 
Mr. Hawkins (Brattleboro, Vt.) who reported that 
copper and lead services had been thawed with a Hobart 
generator set in 3 to 5 minutes with 400 amps. at 20 
volts; whereas steel or iron services required but 200 
amps. at 40 volts for effect in 3 to 5 minutes. Thawing 
of cement-lined services (up to 2 inches) had given 
no difficulty except that a longer time had been required 
due to the insulating effect of the cement lining, which 
was not damaged, however, by the operation. Mr. 
CALDERWOOD (Nashua, N. H.) pointed to the fact that 
every time the amperage flowing on the thawing circuit 
was doubled the heating value of the current increased 
four-fold. Mr. GetcueE.t (Bristol, R. I.) told of freak 
experience where a thawing operation had fused to- 
gether touching gas and water pipes, thereby causing 
some embarrassment to the water utility when gas stoves 
in the vicinity turned into bubbling fountains. 

And so to luncheon and the afternoon session, reported 
here in reverse, where Bristol’s “Self-Starter” Getchell 
took a bow for his morning’s accomplishments in get- 
ting Cold Weather Problems “thawed out” to a point 
where it was tough to have to “shut-off” the flow. 


- 
6,000,000 Gal. Elevated 
Storage for Buffalo, N. Y. 


The accompanying illustration is a picture of the first 
2,000,000 gallon capacity elevated tank just completed 
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First 2,000,000 Gallon Elevated Tank Just Completed at Buffalo 
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for the Water Department of Buffalo, N. Y.; Alan D, 
Drake, Director. Two others of the same design, di- 
mensions and capacity are being installed at strategic 
locations on the distribution system to complete the 
Buffalo project which involves elevated storage of 
6,000,000 gallons. 

These units which are being supplied by the Chicago 
3ridge & Iron Works are of the unique radial-cone 
design. Like giant mushrooms they have a diameter 
spread of 122 feet but are only 25 feet deep (maximum 
water level to minimum), thereby limiting head varia- 
tions. The smallish looking “stem” of the “mushroom,” 
which in reality measures up to a fair-sized California 
red-wood tree, is the 10 foot diameter riser, which meas- 
ures 84 feet from ground level to the radial-cone tank 
bottom. One of the other tanks will stand 125 feet 
above ground level and the third 95 feet. Otherwise 
they are identical. 


v 
Paterson Engineering Company Disclaims 
Responsibility for Singapore Filter Design 

In the article “Water Supply and Sewage Disposal 
at Singapore, S. S.” by I. W. Mendelsohn, in the No- 
vember, 1935, issue of WATER WORKS AND SEWERAGE 
the following statement appears on page 371: “When 
the filtration plant was built, according to the design of 
the Paterson Filter Company of England, no provision 
was made for a coagulation basin, a mixing chamber 
or aerator for the iron impregnated water.” 

From O. C. Kerrison, Director, Paterson Engineering 
Company of London, England, comes a letter of ex- 
planation from which we quote, in part, to dispel what- 
ever false impression the above statement of fact may 
have created in respect to the technical ability of the 
Paterson Company. Quoting from Mr. Kerrison’s let- 
ter: “Undoubtedly the author was unaware that at the 
time this plant was designed the Pontian Kechil dam 
was not constructed and no samples of the actual water 
to be dealt with were available. The Water Authorities 
had for over two years conducted tests with an experi- 
mental filter unit dealing with river water which con- 
tained no appreciable trace of iron. On the data thus 
available the Consulting Engineers issued their enquiry 
for a rapid filtration plant using aluminum sulphate as 
a coagulant and lime for the correction of acidity, and 
the plant we supplied was so equipped. When the dam 
was completed it was found that the water contained 
considerable quantities of iron, and we suggested that 
aeration and sedimentation tanks should be added to the 
filtration installation to permit of the iron being pre- 
cipitated. This was done and proved a complete remedy 
to the trouble which had been experienced.” 

| We are pleased to devote the above space to Mr. 
Kerrison’s explanation in order that the complete story 
may be recorded and that any possible reflection upon 
the Paterson Engineering Company, as the result of 
publication of the bare statement of facts given the 
author (I. W. Mendelsohn) while visiting the Singa- 
pore plant, may be dispelled —Editor. | 


v 
Toledo Water Works Source of City Funds 


Profits from the Water Department of Toledo, Ohio, 
have been an important source of support of other city 
departments during the past five years. Such was re- 
vealed in a City Survey conducted recently in Toledo. 

Prior to 1934, when its funds were segregated, the 
Toledo Water Department had paid $790,000 into the 
city treasury for the operation of other departments. 
At present the department has $235,000 cash on hand. 

















Mo.—Water Softener. 


Drinking Water Plant of 
M. K. T. Ry. at Franklin, 


PRE-TREATMENT WITH IRON SALT 
SOLVES CLARIFICATION PROBLEM 


By E. L. E. ZAHM* 


S PART of the general 
A water softening pro- 

gram and particularly to 
forestall pitting and corrosion 
of flues in locomotive boilers 
that was becoming prevalent 
on the St. Louis Division of 
the Missouri - Kansas - Texas 
Lines, a 30,000 gallon per 
hour water softener of the 
continuous lime-soda ash type 
was erected at Franklin, Mis- 
souri, in 1931. 

Water for locomotive use at 
this terminal is secured from 
a reservoir. At the time the 
plant was built the water had a hardness of from 5.0 to 
7.5 grains per gallon, with about 20.0 grains of sus- 
pended matter. However, very heavy rains during the 
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Chemical Vat and Pump, Softening Plant of M. K. T. Ry., 
at Franklin, Mo. 





past year caused a lowering of the hardness by about 
3.0 grains per gallon but the suspended matter inereased 
to about 40.0 grains, a great part of which was colloidal. 
Previous to the erection of the water softener laboratory 
jar tests indicated the water could be clarified as well 
as softened to approximately 1.2 grains by using lime 
and soda ash with the later addition of dry pulverized 
sodium aluminate. Therefore the plant equipment in- 
cluded the usual arrangements for handling the lime- 
soda ash mixture and also a separate feeding device 
for the coagulent. The results indicated by the jar 
tests were obtained in actual plant practice for several 
years. However when the quality of the reservoir water 
changed and the colloidal condition was encountered it 
was found impossible to properly clarify and soften the 
water despite the fact that almost 14 hours settling time 
was available. If sufficient soda ash was used to obtain 
a low residual hardness, coagulation was poor and the 
effluent from the softener turbid. A series of experi- 
ments was conducted in order to overcome these dif- 
ficulties. 


The mixing cone in the top of the downtake was first 
baffled to allow a better mix between the chemicals and 
the raw water. The sludge line was tapped to afford a 
small connection to the chemical pump intake in order 
to utilize the precipitate in the water at the bottom of 
the softening tank as a means of starting the floc in the 
raw water. These measures were, however, of little 
benefit. 


Since the sodium aluminate was discharging near 
the outer edge of the mixing cone after the raw water 
had had a short mix with the lime and soda ash it was 
decided to prolong the period by running the “sodium 
aluminate discharge line into the downtake about 40 
feet in order to allow a more thorough mix before 
the aluminate was added. This was done and the coagu- 
lent was added at various levels by lengthening or 
shortening the l-inch pipe. Results were not im- 
proved. 

Mixing and feeding of the lime and sodium alumi- 
nate together and the addition later of the soda ash in 
the downtake by means of the dry feed machine produced 
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Dry Feed Machine Now Used to Feed Iron Sulphate, 
Franklin, Mo. 


results that were somewhat better. The soda ash, how- 
ever, was not handled very well by the particular feed- 
ing device and although a water only slightly turbid was 
obtained at times, the residual hardness was not satis- 
tactory. 


The Successful Remedy 


Finally, the lime, soda ash and sodium aluminate were 
mixed together and iron sulphate was fed through the 
dry feed machine, the iron salt being added to the raw 
water about one minute before the other chemicals were 
introduced. This treatment gave instant results and 
after slight adjustments in the chemical dosages the 
effluent was perfectly clear and contained less than 0.5 
grain per gallon of total hardness. This method of 
handling has been continued with entirely satisfactory 
results as indicated in the table below. 


Treated Water Raw Water 


Hi? mM. P. Appearance H. Mg. M. Fr. 
3.0 7.7 4.0 Turbid 3.0 15 3.5 0.0 
fw 6.9 4.1 Turbid 3.0 1.0 1.0 0.0 
1.0 4.6 25 Clear 3.7 1.0 3.1 0.0 
0.7 5.5 3.2 Clear 3.7 1.5 3.3 0.0 
0.4 4.6 a Clear 3.7 1.5 3.1 0.0 


*Grains per Gallon. 


H = Hardness; M = Methyl Orange Alk.; P = Phenolpthalein Alk. 


Drinking Water Supply 


Prior to the erection of the softening plant, water for 
drinking purposes was secured from a drilled well and 
also transported from a city supply about 10 miles 
distant. These supplies were not very satisfactory and 
therefore facilities to filter, chlorinate and store water 
from the softening plant, under pressure, were included 
in the plans. The drinking water plant consists of a 
small pressure filter with suitable alum feed for reduc- 
tion of caustic-alkalinity to satisfy drinking water re- 
quirements, an automatically controlled “Chlorometer” 
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and electrically driven pump and storage tank. All of 
this equipment is installed in the treating plant house 
and cared for by the attendant who makes daily tests 
for hardness and alkalinites as well as residual chlorine 
He also forwards samples to laboratory for weekly bac- 
teriological examination. 

When the softener failed to produce a clear water due 
to the unusual condition of the reservoir, washing of 
the drinking water filter was doubled and it was neces- 
sary to use heavier alum doses in order to clarify the 
water and reduce the normal carbonate alkalinity. “Bac- 
teriological tests of one hundred and forty 10 cc. por- 
tions during 7 months (incubated for 48 hours using 
bacto-lactose broth as media) resulted in 20 positive 
presumptive indications although the samples showing 
gas formation were as a rule negative in 24 hours and 
3-coli were not isolated on plating. However, it is in- 
teresting to note that since better coagulation of the 
treated water was secured through the use of iron sul- 
phate only two out of fifty 10 cc. portions (4%) exam- 
ined as outlined above gave positive presumptive indica- 
tions, which were not confirmed. In addition the alum 
dosage has been greatly reduced and the washing of the 
pressure filter has been reduced by 50 per cent. Typical 
results of laboratory tests of drinking water are given 


in the table below. 

H. M. y. Taste Odor Residual.Chlorine 

4.0 4.0 0.6 None None 1 PPM 

3.5 4.2 0.4 None None .1 PPM 

(Using Lime-Soda and Aluminate Treatment.) 

1.0 4.6 0.8 None None .1 PPM 

1.0 4.6 0.9 None None 1 PPM 
(Using Lime-Soda Ash-Sodium Aluminate. 

Iron Sulphate Treated Water.) 


v 
Chicago Well Along With 


Sewerage Program 

The Sanitary District of Chicago has reported to the 
Supreme Court of the United States that with PWA 
assistance it has been able to comply with the Court’s 
order to reduce diversion of water from Lake Michigan 
to not more than 5,000 cubic feet per second. 

Construction on the world’s most gigantic sewer and 
sewage disposal plant program has been progressing at 
Chicago with such steadiness that with its continuation 
the Sanitary District will be enabled to cuts its diversion 
to 1,500 second feet by December 31, 1938—the require- 
ment imposed by the Supreme Court. To date PWA 
allotments to the Sanitary District have amounted to 





Chemical Dosage 


Appearance (Pounds Per 1,000 Gallons) 
Muddy (Lime .66, Soda .73) S. Alm. .24 
Muddy (Lime .66, S. Alm. .24) Soda .60 
Muddy (Lime 1.2, Soda .78, Alm. .20) Iron .64 
Muddy (Lime 1.08, Soda .78, Alm. .20) Iron .50 
Muddy (Lime 1.00, Soda .64, Alm. .20) Iron .36 


Note: Chemicals mixed before applica- 
tion are included in brackets (). 











$58,813.040.00. Contracts to the extent of $26,000,000 
(45% of the program) have been awarded to date and 
approximately $20,000,000 has been spent since the 
work started in January, 1934. 


v 
CLEANING MACHINERY. — Tri-Sodium Phosphate 
when used in the proportion of four ounces to the gal- 
lon of hot water is effective in removing grease and 
oils from metal parts of all descriptions. It is now 
commonly used in machine shops——Monsanto “Chemi- 
cal Topics.” 
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GAS EXPLOSION DAMAGES 
BRISTOL R. I. SEWAGE WORKS 


of a gas explosion which occurred on February 

13th, at the new sewage treatment plant at Bris- 
tol, R. I. Occurring near midnight, no one was present 
at the time. 

A letter received from Mr. Walter J. Shea, Chief, 
Division of Purification of Waters of the R. I. Depart- 
ment of Public Health, contains the following informa- 
tion : 

Equipment in use at this plant consists of bar screens 
with mechanical cleaning, plain settling tanks and a sep- 
arate sludge digestion tank with a floating cover. The 
effluent from the settling tanks is chlorinated before dis- 


oe accompanying illustrations show the results 











Chlorination Room on Ground Floor of Control House, After 

the Explosion. Fortunately None of the Connections Were 

Ruptured by the Explosion. Note the Fallen Roof and Blown 
Out Partition. 


charge to Bristol Harbor. Gas collected from the diges- 
tion tank is piped to the control house where it is 
burned in a furnace providing hot water which is circu- 
lated through the digestion tank to raise the tempera- 
ture of the contents. At the time of the explosion the 
gas was not being burned in the furnace but was being 
wasted to a waste gas burner outside the building. Coal 
was being burned in the furnace—the source of the 
ignition. 

It was discovered after the explosion that a valve in 
the exhaust line was almost closed (see sketch), This 
would cause a pressure to be built up in the line be- 
tween the digestion tank and this valve in the control 
house. There is inserted in this line a trap to catch 
any water carried by the gas from the digestion tank. 
The trap consists of a vertical cylinder in which a water 
level of several inches is maintained by a connection to 
the water supply and an overflow through an inverted 
elbow. 


It is the consensus of opinion of investigators of the 


explosion that the pressure in the line, built up by clos- - 


ing down the valve in the waste line, forced water out 
of this cylinder (trap) and allowed gas to escape 
through the waste water outlet into the basement of the 
control house where the coal fire in the furnace was 
burning. Evidence found after the explosion indicated 
that in this basement the gas merely burned and that the 
explosion took place in the upper story on the ground 
level, blowing off the roof of the building, shattering a 
glass partition and blowing out several doors and win- 
dows. [This would be the logical sequence in view of 
the fact that much gas with little air burns, whereas, 
with decreasing ratio of gas to air the mixture becomes 
a detonating rather than’a burning mixture.—Ep.] 


While the gas burning equipment has not been con- 
structed exactly as shown in the accompanying sketch, 
the general relation of the units as constructed is given. 

[In reply to questions concerning the possibility that 
frost or ice may have formed in the gas line, and caused 
the blowing of the water seal, Mr. Shea replies as fol- 
lows.—Epb. | : 

“The waste gas line rises from the pressure relief 
tarik to the surface of the ground and is carried along 
the ground outside of the building about 60 feet to the 
waste gas burner. The line has a slight pitch toward 
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Gas ExpLosion aT Bristor, R. I., SewAGE Works 


AT TIME OF EXPLOSION 
THESE VALVES WERE IN 





THE FOLLOWING POSITIONS: 
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Sketch of Gas Equipment in Basement of Control House, Bristol, R. I., Sewage Treatment Plant 


the waste gas burner and a T with a plug at the burner 
allows draining of this line. The operator at the plant 
removes this plug daily to drain the line.” [It would 
probably be more accurate to state that “the operator 
claimed to have removed this plug daily.” Why the 
waste gas line should not have sloped to drain back to 
the pressure relief tank is not clear—EDb. | 

“Concerning the question of a frost plug being formed 
in this waste line, it seems unlikely that such was the 
case because although the flame on the waste gas burner 
had been extinguished by the explosion, when the burner 
was again lighted it operated normally.” 

“It should be pointed out that a depth of oil of 21 
inches was found at the oil seal of the gas-dome, indi- 
cating that pressure built up in the line from the digester 
to the meters would be released at the condensate trap 
which carries a depth of 9% inches of water before the 
oil seal would be blown out.” 

Mr. Shea, in submitting the above information and 
illustrations for publication, at our request, states that 
he “Hopes this information may prove useful and serve 
as a warning to operators at other plants.” It is on 
this score that we publish this article, and wish to ac- 
knowledge, with appreciation, his cooperation and con- 
tribution. The true cause for the gas leakage into the 
furnace room remains unanswered and there may also 
be an added note of warning here for designers. 


v 
Southeastern Section A.W.W.A. to 
Meet in Savannah 

The preliminary draft of the program for the South- 
eastern Section of A. W. W. A., which will hold its 
Annual Convention on April 7th, 8th and 9th in the 
metropolis of the “Deep South’—Savannah, Ga.—has 
been received. 

Those who recall the last meeting of this Section in 
Savannah at the delightful Hotel DeSoto will not wish 
to miss the coming convention. An interesting feature 
of meeting will be the appearance of Dr. Chas. H. 
Herty, who will discuss the topic of “Water Supply in 
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Paper Making.” In connection with this, will be a 
visit to Dr. Herty’s experimental and demonstration 
plant in Savannah, which is producing white paper from 
the lowly Southern scrub or slash-pine. Also, the large 
mill now under construction will be visited. 

Amongst the topics on the program are the following: 

Jas. E. Gibson of Charleston, S. C., will discuss “Busi- 
ness Administration” in the management of water works, 
and J. I. Connolly of the Chicago Department of Health 
will present an illustrated lecture on “Plumbing and 
Disease Hazards” which deals with dangers to water 
supply from back-syphonage from sanitary fixtures. 
Edw. S. Hopkins of Baltimore, Md., and A. J. Smalshaf 
of Columbus, Ga., wil! discuss “Coagulation and Cor- 
rective Treatment for Corrosive Waters”; N. M. De 
Jarnette (Ga. Dept. of Health) takes up the matter of 
“Laboratory Equipment Needed for Water and Sew- 
age Plants’; M. T. Singleton and G. R. Frith (At- 
lanta), reporting on “Sewage Treatment Selected from 
Atlanta,” will disclose results of experimental studies 
and stream surveys upon which the selections were 
based. 

The convention closes with a golf turnament at the 
Savannah Country Club. 

On March 31st, April lst and 2nd, the Florida Sec- 
tion will hold its annual meeting at Tampa, and prom- 
ises something extra in the way of celebrating its 10th 
Anniversary. 

v 


A.W.W.A. Index Still on Sale 


The “Index to the Journa! of the American Water 
Works Association” which has been prepared to cover 
53 years of Proceedings and the Journal is still on sale. 

This index was prepared by the Association as a ready 
subject reference to the many articles which may be 
found in the Proceedings or the Journal during the 
period 1881-1933, inclusive. 

To members of the association the price is $1.50, to 
others the price is $2.50, and it may be ordered through 
this magazine or direct from A. W. W. A. at 29 West 
39th Street, New York City. 

















SEWAGE PUMPS 


By VICTOR J. MILL 
President and Chief Engineer* 
Lawrence Machine and Pump Corp., Lawrence, Mass. 


LTHOUGH the pump is admittedly the heart of 
A any sewage pumping station, it seldom is given 

the consideration it deserves by those charged 
with the design and construction of the plant. That this 
is the case is probably due to the fact that, while the 
pump is one of the most important items from the 
engineering standpoint, it is only a minor item of cost. 
Another reason is that it does not obtrude itself into 
view, in fact, it seldom is seen or heard from except 
by the operating force. That, however, is after the job 
is “bought and paid for,” and it is then that operators 
feel that they were truly the “forgotten men.” 

It is of the utmost importance to the engineers draw- 
ing up plans and writing spec- 
ifications to take pains to pro- 
vide for pumps of correct de- 
sign and construction, as, nat- 
urally, under public letting it 
is only to be expected that the 
article furnished will be the 
cheapest that can get by un- 
der the specifications. Fur- 
ther, it must be admitted that 
on public work the manu fac- 
turers have less incentive to 
try to make good on their 
equipment or try to 
maintain their 
reputation than 
they do when deal- 
ing with private 














customers. 
Centrifugal 
pumps have the 


reputation of being 
able to pump 
everything and 
anything which can 
possibly flow and 
are used for a great 


Fig. 1—An 8-In. Vertical Pump, variety of pur- 


Equipped with Its Own Thrust poses, from han- 
Bearings dling clear water 


as for boiler feed, 
water supply, etc., to the handling of sand, gravel and 
large boulders as in hydraulic dredging. However, as 
with all engineering apparatus, versatility is only obtain- 
able at additional cost and with a sacrifice of efficiency. 
The more circumscribed the condition of service can be 
made, the more efficient and satisfactory is the operation 
of the given apparatus. 

In the case of sewage pumps the first step should be 
to limit the size of the solids which can reach the pump 
suction. This readily can be done by providing a screen 
in front, preferable of the mechanical type, which would 
exclude all large pieces from the pump suction. This 
will prevent frequent clogging of the pump, for although 





_ *The author of this article has had many years of experience 
in the design and development of centrifugal pumps with an im- 
portant pump manufacturer which pioneered in the centrifugal 
pump field. On this score he was asked to prepare this article 
for Water Works and Sewerage.—Ed. 


THINGS TO CONSIDER IN SELECTING 


sewage pumps are termed “non-clogging,” they are 
bound to clog now and then. Further, limiting of the 
passageways through the pump permits of a more effi- 
cient design with a consequent saving on power. 

A still further argument in favor of screening, al- 
though having no connection with the pump, is that 
obstructions are less liable to form subsequently in the 
pipe lines and mains if the large solids are excluded 
from the system. 
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1 
Fig. 2—Section Through Vertical Sewage or Sludge Pump. 


Note Splintered-Joint Flexible Shaft Which Takes Care of Mis- 


alignment and Ease in Dismantling Pump. 
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The Meaning of Specific-Speed 


The second point to consider in the writing of the 
specifications is the general design of the pump and 
impeller, as determined by the so-called “specific speed.” 
This is a theoretical ratio derived from the following 

RPM\VGPM 
formula: Ns = where RPM_ indicates 
HY 
revolutions per minute, GPM indicates the capacity in 
gallons per minute, and H indicates the total head in 
feet developed by the pump. 

This specific speed is merely a type characteristic for 
impellers which are geometrically similar, and is con- 
stant for different speeds and different sizes. It has no 
relation to the RPM except that impellers of high 
specific speed must operate at higher RPM for a giver 
capacity and head than impellers of lower specific speed 
and vice versa. 

For best all-round operation of pumps for handling 
sewage the impeller should have a specific speed of 
between 1300 and 2000 RPM, depending on the size 
of the pump, necessary clearances, etc. This will give 
a pump of good, conservative design with sufficient clear- 
ances for most requirements and possessing high eff- 
ciency and good wearing qualities. 

There is a tendency at present towards pump designs 
of very high specific speeds requiring impellers of 
“freaky” designs and extremely small diameters. This 
undoubtedly is due to the fact that high speed pumps 
and motors are cheaper in the first cost. This initia! 
saving, however, is obtained at a large increase in oper- 
ating cost both for power consumption and for mainte- 
nance, because the efficiency of these extreme designs 
is necessarily low; and, in addition, the efficiency de- 
creases very rapidly after the pump is put in service 
and wear begins to take place. This last is due to the 
fact that the wear on the impeller is considerably more 
rapid at higher RPM. Also, because the effects of the 
wear is far more pronounced on a small diameter, high 
speed impeller than it is on one of larger diameter and 
lower speed where the two are operating under like 
conditions. 

As an extreme example of this we have one case of 
a manufacturer who put out a sewage pump with but a 
single vane impeller, but was forced to discontinue it 
because of the practical difficulties experienced in its 
operation. 

Regarding motors, the motor speed need not be con- 
sidered as a factor in the selection of a pump. This is 
because of the fact that geared motors now can be 
obtained to give any speed reduction desired and at but 
small additional cost. 


° 
Impeller Design 

The next question to consider is the open type versus 
closed type impeller. Some manufacturers still continue 
to build sewage pumps with open impellers because they 
are cheaper and also under a pretext or a delusion that 
the open type impeller will not clog as readily and that 
it will help to grind up and cut up large solids which 
may enter the pump. This is false reasoning. For the 
same operating characteristics, the impeller must have 
vanes of the same width, whether open or enclosed type. 
In other words, adding a shroud on the front of the 
impeller does not alter the characteristics of the pump. 

On the other hand, a centrifugal pump does not make 
a good chopper or grinder, even when equipped with open 
type impeller, and efforts to make it into such merely 
result in heavy wear between the impeller and the pump 
casing, and in frequent stalling of the pump due to 
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pieces becoming wedged in between the impeller and the 
casing. 

For reasons mentioned above engineers will do well to 
insist on enclosed type impellers for all pumps to handle 
sewae, 

Vertical vs. Horizontal Pumps 


The next point to consider is the choice between ver- 
tical and horizontal shaft pumps. The present tendency 
is toward vertical shaft pumps, and the fact that hori- 
zontal shaft pumps and motors are easier to maintain 
and look after is generally overlooked or ignored. This 
is very important in the case of sewage pumps because 
they are subjected to considerable wear, occasionally 
plugging, etc., and therefore require considerable more 
attention and expense for maintenance than do water 
pumps. 

Vertical shaft pumps, on the other hand, have the 
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Fig. 3—Cross Section of Horizontal Sewage Pump. Note Large 
Hand Hole and Space in Front of Pump to Allow Easy Entry. 


advantage that they take up less space,. usually can be 
placed low enough so as to be self-priming, and permit 
of placing the motor out of danger of being flooded. 

When vertical pumps are used they should: pe. in- 
stalled in a dry sump, never in a wet sump, thaf is, 
where the motor might be submerged. They should be 
readily accessible for repacking, etc., and the pumps 
should be made self-contained, that is, with their own 
thrust bearing, etc., as shown in Fig. 1. The pump 
should be connected to the motor through flexible shaft- 
ing with splined joint to allow for misalignment and for 
discrepancies in height as shown in Fig. 2. 

Sewage pumps should practically in every instance 
be installed in duplicate, or where that is impossible 
sufficient spares should be carried on hand to permit of 
making the necessary repairs or changes during a maxi- 
mum allowable shutdown. 

Provisions should be made for readily dismantling 
sewage pumps in case of clogging and for repairs. In 
case of vertical shaft pumps provision should be made 
to take out the impeller without disturbing the pump 
casing, the piping or the motor. This readily can be 
attained when the construction is that shown in Fig. 2. 

In the case of horizontal shaft pumps sufficient space 
should be allowed in front to permit of disconnecting 
the suction pipe, and the pump casing should be pro- 
vided with a disc in front to permit of opening up the 
pump as shown in Fig. 3. 

A large hand hole should be provided in the elbow or 
fitting next to the pump suction to give ready access 
to the interior of the pum». The cover should be secured 
so that it can be opened readily and made so that it 
does not protrude into the channel and offer obstruction 
to the flow of the material. None but a long-sweep elbow 
should be used on the pump suction. 
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MODERN WATER PURIFICATION IN 
THE BREWERY AND DISTILLERY 


By F. J. LAMMERS 


International Filter Co., 
Chicago, Illinots 


upon proper water supply. In addition to require- 

ments for their power plants and cooling systems, 
as in other industries, water of prescribed quality is the 
medium in which every step of processing occurs and it 
likewise comprises the largest part of the finished prod- 
uct. 

Prior to prohibition, continuous methods of water 
purification were largely unknown in distilleries and 
breweries ; today, progressive plants rely on improve- 
ments developed while the alcoholic beverage industry 
lay stagnant. Old-fashioned and round-about methods 
are giving way to modern, continuous forms of treat- 
ment and are creating major benefits in superior prod- 
ucts, greater savings, and new plant efficiencies. 


Brewing Water 


Finished beer is 85 to 90 per cent water, the balance 
being materials in organic combination which directly or 
indirectly result from a water extraction of grain and 
hops. Different kinds of water make different kinds 
and qualities of beer, even when other factors are con- 
stant; hence the brewmaster or brewing consultant re- 
gards water quality as a factor of major potency in con- 
trolling his product. 

Clarity: Brewing water should be clean and free 
from any appreciable amount of suspended matter, 
to prevent possible contamination of the finished 
product. If not initially clear, the water should be 
filtered; this is best carried out in sand filters of 
either the pressure or gravity type. In either case, 
proper consideration must be given to coagulation 
of the water ahead of the filter beds. 


| ptelpern and distilleries are very dependent 


Tastes and Odors: Objectionable tastes and odors 
are obviously undesirable in the manufacture of any 
food product. Taste or odor in water have become 
an increasingly important problem for several rea- 
sons: chlorine is almost universally used to sterilize 
municipal supplies; increased amounts of industrial 
trade wastes are entering public supplies; and ex- 
treme variations in rainfall have intensified tastes 
and odors from natural causes. 


Modern activated carbon purifiers make easy work 
of removing all objectionable tastes and odors from 
water, and the introduction of this equipment has 
proved to be one of the most striking recent develop- 
ments in water purification. The beverage industry 
in particular has been quick to appreciate the advan- 
tages of this simple, efficient, and economical means 
of obtaining water of assured palatability. Comnse- 
quently there has been a rapid and steady expansion 
in this finishing off treatment during the last five 
years. 

Pressures operation, substantially automatic func- 
tioning, and small space requirements particularly 
adapt granular activated carbon units to this appli- 
cation. A hard, mechanically strong, and highly ac- 
tivated carbon must be used, and the shell of such a 
purifier must be equipped with a tasteless and odor- 
less dielectric lining to prevent corrosion that other- 
wise would inevitably result from galvanic action 
between true activated carbon and any metal when 
wet.* 

The water applied to an activated carbon unit 
should be clear and free from appreciable amounts 
of suspended matter so that the necessary intimate 
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contact between the water and the highly porous car- 
bon may be obtained. If the water is not clear, the 
carbon particles will become coated with suspended 
matter; the pores will become clogged and the essen- 
tial contact required for adsorption will be lost. 
Hence, if water to be purified in an activated carbon 
unit is not initially clear, it should be properly fil- 
tered beforehand. 

Alkalinity and Hardness: Alkalinity of any kind 
is undesirable in brewing water, since it adversely 
affects the mashing extraction and tends to produce 
a harsher, improperly colored, less desirable beer for 
the American market. Because alkalinity in water 
includes bicarbonate (temporary) hardness, such 
hardness is undesirable for mashing water. Non- 
carbonate hardness, or hardness due to sulfates, chlo- 
rides, or nitrates of calcium and magnesium, is un- 
objectionable — is even desirable in moderate 
amounts. 


Generally the most efficient method of removing 
objectionable alkalinity from the mashing or sparg- 
ing water, used in extraction of the grains, utilizes 
continuous and automatic lime treatment and coagu- 
lation to precipitate the alkaline carbonates. Set- 
tling and filtration complete the removal of the pre- 
cipitated impurities. When carbonate or bicarbon- 
ate of sodium is present, calcium chloride or sulfate 
is fed along with the lime in amount sufficient to 
transform the undesirable sodium carbonate to neu- 
tral sodium sulfate or sodium chloride; the car- 
bonate radical precipitates with the lime as calcium 
carbonate. 

This lime treatment reduces alkalinity to an un- 
objectionable amount, but also raises the pH of the 
water because of the slight excess of calcium hydrox- 
ide; however, quantitatively the amount of such al- 
kalinity (total alkalinity) present is negligible. 
When desired, the pH and residual alkalinity may 
be quickly and easily reduced by lactic or phosphoric 
acid. 

Undesirable alkalinity in brewing water also may 
be reduced by direct neutralization of the unsoftened 
water with lactic or phosphoric acid, but when treat- 
ing waters containing any appreciable amount of car- 
bonate or bicarbonate hardness, these chemicals are 
so much more expensive than lime that the expense 
involved is excessive by comparison. Boiling will 
reduce bicarbonate alkalinity somewhat, but not to 
the degree required for typical American beers; it is 
expensive because of the waste of heat energy. 

pH Correction: The matter of controlling the pH, 
or intensity of acidity or alkalinity, as well as quan- 
tity, has assumed a steadily increasing importance 
in the treatment of water for brewing. Generally 
speaking, for best results in the mashing process, 
the pH of the water used should be adjusted to neu- 
trality—around 7.0. This pH correction may be car- 
ried out automatically by simple proportioning feed- 
ers that add any predetermined amount of lactic or 
phosphoric acid to the water, either ahead of or be- 
yond the hot water storage tank. 

The acid also may be fed in bulk at the start of 
the mashing operation, but this does not assure ac- 
curate measurement, proportioning, or distribution. 
Scientific control under such conditions is difficult or 
impossible; during the mashing operation the pH of 
the mash naturally drops to a value in the neighbor- 
hood of pH 5, thus preventing any check on the 








*Brandt. Millard (to Darco Corp.), U. S. Patent Reissue 18,967 
(Oct. 10, 1933). 
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MopERN WATER PURIFICATION 


IN BREWERY AND DISTILLERY 


amount of acid used for the particular water condi- 
tion. 

Iron: Iron is a highly objectionable impurity be- 
cause it produces turbidity and undesirable dark 
color or sediment in the finished beer; in appreciable 
quantities it may also impart a false taste. Iron may 
be removed by aeration and filtration, but this 
usually involves the necessity of repumping, which 
is inconvenient and expensive in industrial plants. 

Iron removal can be carried out automatically and 
under pressure if desired, in a unique development 
made possible by the introduction of activated car- 
bon units for dechlorination. This process, covered 
by pending patent application, utilizes the precipita- 
tion of ferrous iron by the oxidation and hydrolysis 
obtained in the presence of excess chlorine, the over 
chlorination dosage being automatically propor- 
tioned to the raw water. The insoluble iron precipi- 
tate thus formed can then easily be removed by sand 
filtration. Whatever excess of residual chlorine re- 
mains can be removed from all or any part of the 
effluent by means of an activated carbon purifier. 
Thus is produced an iron-free, palatable, and refresh- 
ing effluent. In addition to the advantages of sim- 
plicity and automatic pressure operation, this method 
of treatment avoids the introduction of undesirable 
oxygen which usually saturates the water as a re- 
sult of ordinary aeration, with the attendant possi- 
bility of further corrosion which might cause the 
treated water to acquire more iron from the distribu- 
tion system. 

Lime treatment also will remove iron; this is con- 
venient when water requires elimination of objec- 
tionable alkalinity in addition to iron removal. 


Other Minerals: The presence of other minerals 
in water may have an appreciable effect upon the 
quality of the finished product. The presence of 
calcium sulfate and some sodium chloride, in par- 
ticular, is desirable to assist favorable extraction and 
to aid subsequent brewing processes, especially fer- 
mentation and clarification. Calcium sulfate im- 
proves proper yeast growth and development. How- 
ever, an excessive amount of these or other minerals 
may interfere with proper fermentation and lend an 
objectionable or off-taste to the finished beer. Con- 
centrations of any one substance in excess of 300 parts 
per million, or total solids above 800 parts per million, 
usually warrants the special consideration of the 
brewing technologist. Excess of carbonate hardness 
responds to lime treatment with a reduction in total 
solids, but other mineral content can be removed, 
commercially, only by distillation. Reduction of to- 
tal solids by electro-osmosis holds much promise, 
but this treatment is not yet generally practical for 
industrial capacities. 

Organic Substances: The organic constituents of 
brewing water are usually not so important as min- 
eral salts, but the water should meet the standard 
bacteriological requirements for drinking. If con- 
tamination is possible or known to be present, the 
water may be sterilized by using automatic hypo- 
chlorite or liquid chlorine feeders; after sufficient re- 
tention time has been provided for completion of the 
sterilization reaction, the purified water must then 
be dechlorinated. Activated carbon purifiers may 
here be used to excellent advantage for the necessary 
removal of all excess chlorine. 

Inert organic matter in small amounts is unobjec- 
tionable, as boiling and coagulation in the brew ket- 
tle usually precipitates and remove it. Excessive 
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amounts, however, may persist even after the beer 
filters and may cause difficulty in the finished prod- 
uct by unavoidable deposition of sediment or forma- 
tion of “haze” in the beer. In such cases, superchlo- 
rination (in connection with coagulation), settling, 
and filtration is indicated, followed by removal of all 
excess chlorine with activated carbon purifiers. Such 
treatment has been highly effective in wholly remov- 
ing objectionable organic matter from water. 

Wash Water in the Brewery: The water used 
throughout the plant for general washing and rins- 
ing of beer pipe and equipment must be clean and 
free from objectionable iron, bacteria, and all possi- 
ble sources of infection. The water should meet the 
U. S. Public Health Service requirements for drink- 
ing water. In addition, the water used in bottle 
washers and pasteurizers and for washing barrels or 
filter masse should be sufficiently soft to keep these 
materials free from scale or other deposition due to 
hardness. Softening for these purposes is frequently 
carried out to the greatest advantage with zeolite, 
whereas zeolite softening is entirely inapplicable to 
the brewing water itself. The wash water used for 
barrels and filter masse must be free from iron, 
which might contaminate the finished beer. 


Power Plant 
Boiler Feed Water: The usual requirements for 
boiler feed water must be met, i.e., clarity, freedom 
from scale-forming hardness, suitable sulfate-carbon- 
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ate ratio to inhibit caustic embrittlement of boiler 
metal, absence of corrosive qualities, and freedom 
from high total solids or excessive organic matter 
that might induce foaming or priming. In addition, 
boiler feed water for brewery use must also be free 
from objectionable chlorine or other tastes and odors 
if process steam is to come in contact with the prod- 
uct. 

Cooling Water: The circulating water used in 
cooling should be non-corrosive and free from hard- 
ness that will deposit scale on heat-exchange sur- 
faces. It should not contain suspended matter, al- 
gae, or iron in appreciable quantities that might col- 
lect and obstruct water flow or transmission of heat. 
The cooling water requirements are in many respects 
similar to those for boiler feed, but they are less 
stringent, and the question of objectionable volatiles 
is not important in the usual closed cooling system. 
Generally, cooling water is most conveniently soft- 
ened by the zeolite process. 


The Distillery 


Mashing Water: Since the distillation of the fer- 
mented mash in a distillery purifies as well as 
strengthens the product, mashing water require- 
ments are less well defined; in fact, a certain calcium 
carbonate alkalinity may be preferred in some cases, 
since the more strongly flavored elements (congen- 
erics) that result may lend definite character to the 
finished product after the numerous steps of process- 








Installation of Activated Carbon Purifiers. These Units Have a Special Lining to Prevent Galvanic Action Between Metal and 
Carbon. Capacity 8,000 Gals. Per Hour 
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ing and purification. Clarity and freedom from ob- 
jectionable tastes and odors are essential, neverthe- 
less. 

Boiler Feed Water: Boiler feed requirements in 
the distillery are similar to those in the brewery. 
More attention and control would be justified in han- 
dling distillery requirements because they usually in- 
volve higher boiler pressures and ratings; greater 
emphasis therefore must be placed on the exactitude 
and completeness of water treatment. 

Cooling Water: Distilleries necessarily use large 
volumes of cooling water in coolers and condensers, 
and the large number of heat units thus passed into 
the cooling water represents a considerable portion 
of the heat energy and operating cost of the power 
plant. Any means of creating and maintaining bet- 
ter heat-transfer efficiencies is therefore most impor- 
tant; likewise, every possible means of recovering 
heat within the cycle of plant operation is valuable. 

Cooling water treatment therefore becomes an es- 
sential, since heat exchangers, cooling coils, and con- 
densers must be kept free from accumulation of scale 
or sediment. Zeolite softening is widely used for 
cooling water; previous filtration is indicated if the 
water is appreciably turbid. Excessive iron, algae 
content or filamentous bacteria may cause objection- 
able deposit on heat-exchange surfaces and obstruct 
water flow. Aeration or chlorination followed by 
filtration will remove iron, and simple chlorination— 
either alone or in conjunction with the feeding of 
ammonia compounds to form the more lasting chlo- 
ramine—generally prevents objectionable algae or 
bacterial slime growths. 

Large distilleries frequently collect spent cooling 
water in hot water storage tanks, from which it is 
taken as needed for processes using hot water. This 
creates an important heat saving but, as previously 
pointed out, the water characteristics and treatment 
methods of the cooling supply are generally the op- 
posite of those used for process water. This is espe- 
cially true of the mash supply. For instance, the 
proper treatment of water for cooling might easily 
be just the opposite of that required for mashing, 
and obviously it would be futile to treat water for 
cooling and then attempt to mash it with it under 
these circumstances. 

This does not create an impassé, however, for sim- 
ple heat exchangers will establish an efficient heat 
balance, conserving all possible heat energy and yet 
keeping the process water and cooling water systems 
separate, each with its individual, correct water 
treatment. 

Distilled Water: Water employed in reducing or 
blending to produce the final product must not only 
be free from excess mineral water, but also devoid of 
objectionable tastes and odors. Commercial distilla- 
tion will remove practically all mineral matter and 
solids from water, but it does not necessarily follow 
that the distilled water will be free from objection- 
able tastes and odors if such volatiles are present in 
the raw water. 

Such impurities may volatize in the still and pass 
over with the steam into the condensing chambers, 
and therefore be found in the distillate. The extent 
of such volatile contamination of the distilled water 
may vary widely; a pronounced odor or taste may 
be evident in the distilled water, or the impurity may 
be so slight that its effect is not directly obvious. 
In any case, activated carbon purifiers are of great 
advantage in removing such off-tastes and odors in 
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any concentration; this method of final purincation 
for distilled water has already met with wide accept- 
ance by the distilling industry. 

Although the water obtained from a still is usually 
clean and clear, occasional particles of sediment may 
appear or be picked up from pipe lines or equipment; 
it is therefore advantageous to pass the distilled 
water through a disk filter. Rapid filtration through 
compressed cotton fiber disks, assures brilliancy and 
perfect clarity of the distilled water used in the fin- 
ished products. 

Undistilled Blending Water: In addition to the 
advantages of lower first and operating costs, undis- 
tilled blending water of low material content may be 
advantageous from an esthetic standpoint, inasmuch 
as fresh, palatable, natural water without excessive 
mineral content is more refreshing, pleasant and bril- 
liant than the most carefully aerated distilled water. 

When the amount of dissolved mineral matter in 
water is not great enough to cause precipitation of 
minerals or pectins, or otherwise to produce a haze 
when correctly mixed with the liquor, then the pri- 
mary reason for distillation—removal of mineral 
matter—is obviated and proper chemical treatment 
of the water instead of distillation may be equal if 
not superior. 

An installation that will assure undistilled blend- 
ing water of ideal quality, provided the mineral mat- 
ter content is satisfactory, consists of pressure units 
providing super-chlorination and coagulation, reten- 
tion time, filtration and finally an activated carbon 
purifier. This will remove all undesirable iron and 
suspended matter and any objectionable tastes and 
odors, including residual chlorine. A disk filter, as 
the last unit on the line, is often included for final 
filtration to assure brilliant clarity. 


Conclusion 

Marked evolution in water purification plants—as 
in practically all chemical processes—has been the 
keynote during the last twenty years. Old batch 
treatment methods, with chemicals dosed and mixed 
by hand, are replaced by modern continuous treat- 
ment plants, employing the unit processes of chemi- 
cal engineering in some of the most advanced forms. 

Chemicals are fed automatically, in proportion to 
water flow or quality or both; new and highly eff- 
cient mixing, flocculation, and settling methods elim- 
inate practically all manual supervision with attend- 
ant savings in space requirements and treatment 
costs. Chemicals are handled dry, in solution, or as 
slurries according to the most advantageous opera- 
tion; improvements in sludge disposal systems 
shorten reaction time and yield a clearer settled 
water that imposes less load on filtration equipment. 

Single control valves on filters and purifiers elimi- 
nate old-fashioned multi-valve fronts and plug-cocks, 
without any leaking, sticking, or lubrication. Rate- 
of-flow indicators and controllers indicate and main- 
tain proper flow rates, visualizing operating condi- 
tions within the units and eliminating the human 
element. 

The latest developments in many phases of chemi- 
cal research—including adsorption, colloid chemis- 
try, and reactions at the interface—play important 
roles in addition to the more familiar and funda- 
mental reactions of general chemistry. With the 
developments of pure chemistry, combined with con- 
tinuous flow and process control, modern water puri- 
fication methods are evincing truly impressive prog- 
ress, and must be considered not as accessories but 
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rather as fundamental to present-day plant operation 
—particularly those plants producing beverages and 
food products. ee 

It is imperative, however, that each application be 
planned for its own set of requirements. A com- 
plete analysis of the water is indicated if any type 
of chemical treatment is considered. All possible 
seasonal variation in the water supply should be 
evaluated; surface supplies—particularly rivers and 
streams—vary from one season to another and call 
for corresponding variations in treatment. 

The economic advantages of modern continuous 
treatment are particularly important in both the 
brewery and the distillery, not only because present 
processes offer improvements and savings over older 
systems, but also because water quality exerts a di- 
rect influence on the character and quality of prod- 
uct. As a result of this immediate effect on both 
product quality and salability, correct treatment has 
paid new, impressive dividends and is of major im- 
portance in modern beverage plants. 


Vv 
A.W.W.A. Awards to Jordan and Braidech 
Baker, Bartow, Hill, Henderson and Wall 


Made Honorary Members 

The Board of Directors of the American Water 
Works Association have announced the following A. W. 
W. A. awards for 1936. 

















Crane 


H. E. Jordan M. M. Braidech 





Diven Medalist Goodell Prize Winner 


To Harry E. Jordan, Chemical Engineer of the In- 
dianapolis Water Company and immediate past-presi- 
dent of A. W. W. A., was voted the John M. Diven 
Medal. The Diven Medal is annually awarded that 
member of the association who has performed an out- 
standing service in the interest of the association. As 
most prominent of the several valuable services which 
the medalist has rendered, and is at present rendering, 
Mr. Jordan was selected for his efficient and laborious 
enterprise in directing the work of the Joint Committee 
of A. W. W. A. and A. P. H. A. on the Standard 
Methods of Water Analysis. Out of this has come a 
new edition of Standard Methods, now on press. 

To Matthew M. Braidech, Senior Chemist, Water 
Department, Cleveland, Ohio, was voted the John M. 
Goodell Prize for his paper “The Spectrographic De- 
termination of Minor Chemical Constituents in Various 
Water Supplies in the U. S. A. which appeared in the 
May, 1935, issue of the Journal of A. W. W. A. 

Honorary Membership was bestowed upon: M. N. 
Baker, Montclair, N. J.; *Edward Bartow, Iowa City, 
la.; *Chas. R. Henderson, Davenport, Ia.; Nicholas S. 
Hill, Jr., New York, N. Y.; Edward E. Wall, St. Louis, 
Mo.; *Past-Presidents of A. W. W. A. 
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Fred Stuart to Head Activated 
Alum Corporation 


Fred E. Stuart, who for the 
past 5 years has served Indus- 
trial Chemical Sales Company 
as Research Engineer in the 
water purification field, resigned 
effective March 15th, in order 
to direct the activities of Acti- 
vated Alum Corporation, in the 
water purification and sewage 
treatment fields. 

Mr. Stuart, formerly City 
Chemist and Superintendent of 
Water Treatment at Daytona 
Beach, Fla., joined Industrial 
Chemical Sales Company for 
the purpose of introducing into water treatment its new 
product—AQUA NUCHAR—the pioneer powdered 
activated carbon in water treatment. The success of 
Stuart’s efforts and the efficacy of the product is at- 
tested by the fact that its use has grown to an extent 
that AQUA NUCHAR is now the leader of all prod- 
ucts produced by the company. 

Activated Alum Corporation has been formed for the 
purpose of introducing and marketing the novel 
“BLACK-ALUM” which is a compounded filter-alum 
containing activated carbon—hence the name Alum. 
The product is an invention of a water works superin- 
tendent who, having discovered the advantages and econ- 
omy of introducing even a small quantity of AQUA 
NUCHAR into filter alum, patented the product. The 
growth of interest in this product, first produced by 
Pennsylvania Salt Manufacturing Company, has justi- 
fied the establishment of the new corporation which has 
been successful in securing the services of Mr. Stuart 
to direct its activities. Among these will be the use of 
a Mobil Demonstration Unit (with laboratory) which 
will cover the country, introducing _BLACK-ALUM 
into the water purification and sewage and industrial 
waste treatment fields as an economical and more ef- 
ficient coagulant. 


The new offices of Activated Alum Corporation are 
located at 80 Broad Street, New York City. 





F. E. Stuart 


v 
Mobil Water Softening Exhibit 


Crane Company of Chicago has found its traveling 
exhibit of a complete domestic water system, on a small 
scale, both instructive and profitable in educational as 
well as sales work. 





Traveling Exhibit of Crane Co. 
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TREATED CONCRETE 
WITHSTANDS SEWAGE 


By C. G. WIGLEY, C.E.* 


Atlantic City, N. J. 


HE failure of apparently 

good quality c oncrete 

structures in the presence 
of gas from sewage, has been 
frequently described in engi- 
neering periodicals. In many 
of the cases on record there 
has been no question but that 
the supervising engineer had 
constructed as good a quality 
of concrete as was possible at 
the time. 

There was a failure of this 
kind which affected a short con- 
crete sewage conduit in At- 
lantic City. Briefly summarized, the main facts are as 
follows: For six years after construction the conduit 
in question was not put into use. Although constructed 
where the work was exposed to weather, there was no 
apparent disintegration of the concrete during this 
period. Six years after the conduit was put into service 
to convey sewage it was found to be badly corroded 
internally. It was repaired, but after another six year 
interval most of the upper portions of the work com- 
pletely failed, requiring major replacement of the 
concrete. 


The Author 


*Former Chief Engineer, Atlantic City Sewage Co. 





The Atlantic Sewer That Asphalt Paint Failed to Protect 
Against Hydrogen Sulphide 


Water Works and Sewerage—March, 1936 


Atlantic City Sewer Shortly 
After Coating with “Inertel,” 
Still in Good _ Condition 
After 9 Years of Service 








































GASES 


In the fall of 1915, the construction of the main sew- 
age treatment plant for Atlantic City, on the salt marshes 
between the ocean and the mainland, was begun. After 
considerable concrete work had been placed, including a 
detritus chamber 110 feet by 15 feet by 6 feet deep 
and a concrete conduit six feet wide and three and 
one-half feet high and two hundred feet in length, the 
work was stopped on account of the war and the neces- 
sity of releasing labor for other purposes. These con- 
crete structures were not put into service for several 
years thereafter. During a period of about six years 
the concrete was exposed to the weather. The winter of 
1918 was particularly cold and the structures had been 
subjected to severe frost action. 


The Writer's Experiences 


In the winter of 1921 and 1922, at which time the 
writer became associated with the work, it was decided 
to complete the existing work and place that mucin of 
the plant in operation. At this time an inspection of 
the existing structures showed that the concrete was 
hard, rang under the blows of a hammer, and was diffi- 
cult to cut through. It appeared to be a concrete of a 
durable quality. Since it was known that the sewage 
contained considerable quantities of hydrogen sulphide 
the interior of the conduit was painted with an asphalt 
paint, with the thought of protecting it, before it was 
put into service. In addition, large openings were cut 
at each end of the conduit to vent it. Later the opening 
at the outlet end was closed with a board cover because 
it proved to be a source of odor nuisance. 

Six years later, in the Spring of 1928, it became 
necessary to cut through the conduit walls to connect 
to it newly constructed settling tanks. At this time it 
was found that the interior of the walls and along the 
underside of the roof of the conduit were soft and cor- 
roded. The corrosion was all above the flow line of 
the sewage in the conduit. There, the concrete on the 
interior of the conduit was of the consistency of a very 
weak putty, studded with gravel. With an ordinary 
lead pencil it could be dug out to a depth of two inches, 
being worse at the closed end of the conduit. Below 
the flow line of sewage in the conduit the walls and 
floor were hard. It was found that where the original 
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surfaces were still in place that they were coated with 
a gelatinous growth of bacteria or some higher organ- 
ism. Unfortunately this growth was not identified. 

During this period the sewage leaving the detritus 
tanks passed over an ogee—type weir to reduce splash- 
ing. Even under these circumstances there was a no- 
ticeable release of hydrogen sulphide at this point as 
the sewage entered the conduit. It might be thought 
that the disintegration would be worse at the inlet end 
of the conduit where gas ebullition was strong. Our 
investigation, however, showed the reverse to be the 
fact. The walls and roof of the conduit at the open inlet 
end, and for approximately half the length, were little 
if any affected. From that point to the closed outlet 
end the corrosion became increasingly severe. From 
this fact it was thought that possibly the slimy growth 
observed upon the walls was an important factor in 
oxidizing the sulphide gas to sulphurous or sulphuric 
acids and consequently attack the concrete, which was 
otherwise sound. 


Conduit Repaired 


Immediate steps were taken to repair the work, by 
removing all loose and corroded concrete. The concrete 
surface beneath was then washed with water under 
pressure and wire brushed, to remove the disintegrated 
mortar down to a hard firm base. The side walls and 
roof were then plastered by hand with a cement motar 
consisting of one part of cement to two and one-half 
parts of washed sand. Due to the constricted working 
conditions it is probable that this work was not done 
as efficiently as would be possible in other cases. After 
the walls and roof had received plaster sufficient to 
bring them to the original thickness they were painted 
with several coats of a commercial asphalt paint, recom- 
mended for the special protection of steel or concrete 
work. 

At this time the flow of sewage was diverted from 
the conduit through the newly constructed settling tanks. 
However, about 60 feet of the discharge end of the con- 
duit was still kept in service to carry off the tank ef- 
fluent to the outfalls. 

Six years later in March, 1934, the roof of the conduit 
collapsed (see picture), necessitating considerable re- 
construction of it. 


Material Found That Seems to Stand Up 
Against Sewer Gas 


As compared with the above the following will pos- 
sibly be of greater interest to engineers. In 1927 (a 
year before the conduit mentioned above was repaired) 
there was constructed in the vicinity of the main pump- 
ing station a concrete box sewer four feet by six 
feet, through which flows the same sewage that some 
fifteen minutes later arrives at the sewage treatment 
works. In the design of this costly sewer, every pos- 
sible consideration was given the matter of protecting 
the inner walls from the corrosive action of gas from 
the sewage known to contain noticeable quantities of 
hydrogen sulphide. It was believed that the protective 
coating should have, as nearly as possible, the following 
qualities : 

(1) Should not crack upon drying; (2) Should not 
peel off under any circumstances; (3) Should be gas 
proof and acid proof or inert to any chemical action to 
which it might be subjected; (4) Should penetrate the 
concrete to an appreciable depth; (5) Should be smooth 
and hard; (6) Should be fairly permanent to obviate 
frequent repainting. Among the different products 
which were suggested for this work, “Inertol” (a coal- 
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tar base protective material, manufactured at the Inertol 
Co., Inc., of New York City) appeared to have the most 
satisfactory performance record. It had been used in 
Europe with considerable success under conditions which 
were judged to be similar to those at hand. It had been 
used 2 years previously on all of the Imheff tanks and 
channels of the sewage treatment works at Trenton, N. J., 
and, upon investigation, was found to stand up very 
well under the conditions existing at that plant. Ac- 
cordingly, it was decided to use this paint which was 
applied to the concrete by brush in two coats a few days 
after the forms were stripped. 

A recent report shows that the concrete surfaces of 
this conduit are without any sign of corrosion, and also 
that the hand brushed coating is in tact, after 9 years 
of service. 

The above experiences are cited for the benefit of 
engineers or others, who may find themselves in the 
same perplexing situation which confronted the writer 
while in charge of the Atlantic City sewerage system 
10 years ago. At that time protective coatings had not 
been sufficiently demonstrated to render a selection for 
pipe and sewer protection more than a gamble. In fact, 
two trials had already met with failure. 
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Association Meetings Scheduled: 


March 19—New England Water Works Association. Stat- 
ler Hotel, Boston, Mass. Sec’y, Frank J. Gifford, Room 613, 
Statler Building, Boston, Mass. 

March 19-20—New Jersey Sewage Works Association. 
Stacey-Trent Hotel, Trenton, N. J. Sec’y, John R. Downes, 
Bound Brook, N. J. 

March 23-25—Kentucky-Tennessee Section, A.W.W.A. 
Lexington, Ky. Sec’y, F. C. Dugan, State Board of Health, 
532 W. Main St., Louisville, Ky. 

March 26-27—New York Section, A.W.W.A. (Spring 
Meeting). Oswego, N. Y. Hotel Pontiac. Sec’y, R. K. 
“— Neptune Meter Co., 50 W. 50th St., New York, 

March 31, April 1-2—Florida Section. Tampa, Fla. Sec’y, 
J. R. Hoy, Wallace & Tiernan Co., 404 Hildebrandt Bldg., 
Jacksonville, Fla. 

April 1-3—Canadian Section, A.W.W.A. Royal Connaught 
Hotel, Hamilton, Ont. Sec’y-Treas., A. E. Berry, Ontario 
—— of Health, Parliament Buildings, Toronto, Ont., 

an. 

April 2-3—Michigan Sewage Works Association. Michigan 
State College, East Lansing, Mich. Sec’y, W. F. Shephard, 
State Dept. of Health, Lansing, Mich. (Sewage Works 
Operators’ 3-day Short School (March 30-April 1) precedes 
Conference.) . 

April 7-9—Southeastern Section, A.W.W.A. Hotel De 
Soto, Savannah, Ga. Sec’y. W. H. Weir, State Board of 
Health, 135 State Capitol Building, Atlanta, Ga. 

April 7-9—Indiana Section, A.W.W.A. Purdue University, 
Lafayette, Ind. Sec’y-Treas., John A. Bruhn, Indianapolis 
Water Co., Indianapolis, Ind. 

April 8—New Jersey Water Works Association. Trenton, 
N. J. Sec’y, William C. Flanders, 916 Lake St., Newark, 
N. J. 

April 9-11—Kansas Water Works and Sewerage Associa- 
tion. Lawrence, Kan. (University of Kansas). Sec’y-Treas., 
Ernest Boyce, Chief Engr., State Department of Health, 
Lawrence, Kan. 

April 10-11—IIlinois Section, A.W.W.A. Evanston, III. 
Sec’y, W. D. Gerber,: State Water Survey, 811 W. Oregon 
St., Urbana, II. 

April 17-18—Montana Section, A.W.W.A. Bitte, Mont. 
Sec’y, H. B. Foote, State Board of Health, Helena, Mont. 

April 2I—New England Water Works Association. Hart- 
ford, Conn. Sec’y, Frank J. Gifford, Room 613, Statler Bldg., 
Boston, Mass. 





June 8-12—American Water Works Association. 
(Annual Convention.) Biltmore Hotel, Los Angeles, 
California. Sec’y, B. C. Little, 29 West 39th St., New 
York City, N. Y. 
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B. O. D. Bottle and Filling Tube 
By B. D. ARCHER* 


I will give a brief descrip- sis 
tion of a filling tube and bot- — oe APROX. 
tles used in B.O.D. deter- 300 ™-™. Diam. 
minations in the Laboratory aia 
of the Winston Salem, N. C., 
Sewage Works. 

The filling tube here 
sketched is used to fill dilu- 
tion water into bottles. I use 
a regular pharmacist’s dis- 
pensing bottle, which serves 
very well for this purpose. 
It is of 250 m. 1. capacity. 
The filling tube consists of 
a glass cylinder 12 inches 
long and approximately 300 
m. m. in diameter and an 
overflow tube of approxi- 
mately 5 m. m. bore, of any 
length desired, and one two- 
hole rubber stopper and one 
piece of small rubber tubing. 
The overflow tube is set at 
any height in cylinder for 
a given amount to be meas- 
ured. The volume of water 
or liquid can be tested in i 
graduated cylinder and the 
overflow tube raised or low- 
ered for the required amount. | 

The B.O.D. bottle consists eussee Tusine 
of a half-pint milk bottle witH Pinch cock 
with a glass stopper from a 
250 m. |. re-agent bottle. By Filling Tube for 
inverting the stopper in the B.O.D. Work 
mouth of the milk bottle and with a small amount of 
valve grinding compound and rotating back and forth 
for two or three minutes, a perfect ground joint can be 
secured. The bottle can be thoroughly and easily 
cleaned. I also find a water seal is formed if the stop- 
pers are slid in at one side rather than with a straight 
down motion. 

The reason for using this bottle is the ease of clean- 
ing, which I have already mentioned. Sharp shoulders 


SS? 


*Chemist, Sewage Treatment Works, Winston Salem, N. C. 
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At the White House 


Group of Member Editors of the National Conference of Business Paper Editors (A. B. P.) Who Convened in Washington 
February 14th-15th for Two Days of Interviews With New Deal Leaders and High Government Officials. 





are eliminated. I find that 250 m. 1. re-agent bottles 
cannot be cleaned except by chemical! cleaning solution, 
I find my errors are far less with the milk bottles than 
any I have used to date. The stoppers can be secured 
from Arthur H. Thomas Co. for 5 cents each. 


v 
Golden Anniversary 
For Stewart Iron Works 


Established since 1886, The Stewart Iron Works 
Company, of Cincinnati, Ohio., is this year celebrating 
its 50th year in business. The company manufactures 
plain and ornamental fencing and gates of iron, general 
ornamental iron and wire work; and, in recent years, 
chain-link wire fencing for industrial and municipal use, 
Mr. R. C. Stewart, now president of the company, 
learned the trade in the sma! Iron Shop of. his father, 
Today, the fourth generation of Stewarts are engaged 
in the business started a half century ago in Wichita, 
Kansas. 

In 1894 the two brothers, R. C. and W. A. Stewart, 
moved their small enterprise to Cincinnati, where rapid 
expansion soon followed their successes. In 1903 a new 
factory was built across the river in Covington, Ky., 
and today Stewart Iron Works Company has the name 
of being one of the largest and most successful con- 
cerns of its kind in the world. The present plant of 
“The World’s Largest Builders of Steel Picket Fenc- 
ing,” with 350,000 square feet of floor space and 
equipped with the most modern sheet and bar iron and 
wire working machinery, is a far cry from the Stewart’s 
humble Wichita “Iron Shop” of 1886. 

Stewart Iron Works Company is a recognized leader 
in the fencing industry and the founder and his co- 
owners can be justifiably proud of the fact that Stewart 
products, wherever exhibited, have received highest 
awards for quality and excellency of craftsmanship. 

Besides fencing, the company supplies municipalities 
with ornamental park furniture, ornamental railing, 
sidewalk gratings, street-sign frames, manhole-step irons, 
flag poles, ornamental grille work, weather vanes, and 
the like. Its imposing list of satisfied customers sounds 
like the “Who’s Who” guide in society and industry. 

On this Golden Anniversary, WATER Works & SEw- 
ERAGE takes opportunity to congratulate Mr. “R.C.” 
(the founder), his sons, and his son’s sons on Stewart 
products and the richly deserved reputation of The 
Stewart Iron Works Company the world over. 
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Was Made Following a Half Hour Conference With the President 
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Education Too Slow— 
Experience Too Dear 


N another page of this issue there appears a news- 
O item concerning an accident at the new Bristol, 

Rhode Island, sewage treatment plant. There, an 
explosion, caused by digester-gas escaped into the con- 
trol house, considerably damaged this structure and the 
equipment contained. Fortunately no personal injury 
resulted, due to the fact that the explosion occurred dur- 
ing the night when operators were off duty. 

In studying the probable causes of this accident, some 
important considerations come to light, and with them 
some equally important lessons are to be learned, both 
in the matter of design and operation. 

Probably the most important lesson which develops 
from the Bristol experience is that the handling of 
sludge-gas must be given the careful consideration that 
this valuable but highly dangerous material deserves. 
City authorities and their engineers can ill afford to al- 
low contractors to cut-corners on expense and install 
equipment for handling s!udge-gas which is other than 
of proven dependability and safe in design. In making 
installations contractors and plumbers cannot be left to 
their own ideas as to the necessity or non-essentiality of 
any of the elements of design, or units, or specifications 
covering gas handling equipment which must be incor- 
porated for safety. 

Saving a few dollars through the utilization of sub- 
stitute or plumber-built equipment and ignoring a basic 
saftey requirement, (that of running all release piping 
from water seals, traps, drip chambers and the like to 
terminate out of doors) may prove highly costly in 
property if not human injury. Such appears, from 
available reports and questioning of those who know 
most about the situation, to have been the underlying 
cause of the Bristol explosion. Not only will this cost 
the city many times the meager savings on the original 
contract, to repair the damages, but it wil! also bring to 
the attention of insurance interests the increasing haz- 
ards to be considered in making rates on sewerage prop- 
erty and lives and health of the employed personnel. 

With the Woonsocket, R. I. digester explosion in their 
minds, as a fore-runner of the Bristol explosion, insur- 
ance rates on sewage-works involving sludge diges- 
tion, and operators of such plants, may become a very 
heavy charge, if available at any price. If Bristol alone 
had to suffer for its folly sympathy would be in order, 
but forgiveness is hard in the face of the fact that the 
accident, which seems wholly traceable to pinch-penny 
methods of construction, is to prove costly in insurance 
premiums to many other communities where ample 
safety has been provided. These cities and their en- 
gineers, who have given due regard to the small part of 
the total cost of sewage treatment plant construction 
which safety in gas handling equipment involves, are to 
be commended. They, however, stand to be penalized 


as the result of a few who fail to properly evaluate com- 
mercial gas handling equipment offered by manufac- 
turers who have, at some expense, developed and proved 
its —— and dependability before placing it on the 
market, 





EDITORIAL 


Aside from the hardship on tax-payers, faulty de- 
sign and accidents bring a more serious hardship on 
sewage works operators and their families, who little 
realize the dangers to which the operator may be un- 
wittingly exposed through inexcusably curtailed safety 
measures. With the meager salaries of most operators, 
insurance of adequate value is difficult enough to main- 
tain even at ordinary rates. To them the added hazard 
cost is serious. 

A second, and another major factor, which the Bris- 
tol accident forces one to consider is that of operator 
qualifications. There seems to be a real lesson here. 
Backed by ample evidence, it seems highly improbable 
that a schooled or otherwise properly trained, or even a 
well experienced operator, would have failed to appre- 
ciate several things that were not alone basically faulty 
in operation, but especially so in the arrangement of the 
gas equipment and pipes at the Bristol plant. We find 
it difficult to believe that the implication, concerning the 
existence of faulty design, can be directed at the engin- 
eer or engineers charged with design of the plant. Too 
often original design and completed installation of equip- 
ment or plant appurtenances would hardly recognize 
each other, should they come face-to-face in drawings 
or specifications after the plant is placed in operation. 

Too frequently the engineer’s advice or warnings are 
not followed by City Hall’s “experts” during construc- 
tion. Justifiably a cause for resignation of the engineer, 
but too infrequently practiced for the good of the pro- 
fession and incidentally (in the end) that of the munici- 
pality—perhaps. Still too infrequently does the con- 
sulting engineer who is responsible for design demand 
responsibility for the first year of plant operation, or 
even the appointment of an experienced and qualified 
operator. He may make an attempt to secure these de- 
sired conditions toward completion of the project, but 
he is then in no position to fight political situations. 
The correct occasion for this demand is at the time of 
drawing the original contract for his services; then in- 
sisting that responsibility for design and adequacy and 
proper function of the plant should be inseparable, ethi- 
cally, morally, legally. All faults in design or perform- 
ance reflect, justly or otherwise, on the designing en- 
gineer and he deserves to be given over the initial opera- 
tion of his plants to preclude unjust damage to his repu- 
tation. 

Concerning operator qualifications and reasonable de- 
mands for protection of property and life (likewise, the 
reputation of the designing engineer )—is not the biggest 
lesson of all, which comes out of the Bristol experience, 
that state regulations and Licensing Acts should be in- 
voked to insure that only Licensed Operators with mini- 
mum requisite experience (above all, at least plain 
horse-sense) be allowed to operate our modern sewage 
treatment plants which have become something more 
than mere sewage works. Can we afford to leave such 
gas producing and gas utilization works, subject to 
proven hazards but poorly appreciated by those “ex- 
perts” in City Hall, completely in their hands while 
they are becoming “educated” to the value of qualified 
technical operators? Are we wrong in our belief that 
experience, such as that gained at Bristol, continues to 
be a dear teacher and “education” too slow? 
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EQUIPMENT NEWS 


AND LITERATURE REVIEW 


Cloroben 


A chlorinated hydrocarbon for odor con- 
trol is being offered under the trade name 
CLOROBEN by the Cloroben Corporation 
of Jersey City, N. J. 

CLOROBEN is a heavy liquid, well 
known for its aromatic deodorizing and 
fly and insect repelling odor. An allied 
product is the better known solid Para-di- 
chlor-benzine used in urinals as a deodorant 
and in homes (Mothine) for its moth re- 
pelling and destroying properties. CLO- 
ROBEN is being offered as an effective 
deodorant for application at sewage dis- 
posal plants, to septic tanks, privies, la- 
trines, chemical toilets, cesspools and the 
like. Applied to the sewage proper, it ex- 
erts antiseptic effect which holds septic 
action and odor production in check. Espe- 
cially effective has its use been in the odor 
free operation of institutional and camp 
plants when applied to the scum in septic 
tanks and the effluent. It is claimed that no 
interference with solids digestion has been 
noted. It has also been used in small mu- 
nicipal plants where sprinkling filter odors 
have been effectively controlled. 

For further information and a sample, 
address The Cloroben Corporation, Jersey 
City, N. J. 

v 
New Novo Sludge Pump 

The Novo Engine Company, Lansing, 
Mich., some time ago perfected a horizontal- 
cylinder sludge pump which features the 
use of rubber roller-rings on the plungers, 
to provide a positive liquid seal without 
the use of plunger packing or diaphragms. 
These rings of 34-inch live rubber, under 
compression between the cylinder wall and 
piston, roll freely wtih the piston strokes. 

The newest Novo Sludge Pump, which 
embodies certain improvements, makes use 
of the same principle in the Single Ver- 
tical Cylinder Pump here illustrated. The 
plunger diameter is 10-inch (standard), 
whereas the capacity is varied by adjust- 
ing the stroke displacement (between 3 
and 4 inches) to discharge 47 to 66 gals. 
per min. at the standard 47 strokes per 
minute. On specification, the unit can be 


supplied to operate at higher or lower 
speeds if conditions require it. 

For a descriptive bulletin of this pump, 
difficult to adequately describe without cut- 
away illustrations, address Novo Engine 
Company, Lansing, Mich. 


v 
Syntron Continuous Weighing Feeders 


The Syntron Company of Pittsburgh. 
Pa., manufacturers of the Syntron Electro- 
Magnetic (Pulsating) Chemical Feeders, 
are now offering an attachment which con- 
verts the Syntron feeder from volume feed 
control to the exact and continuous weight- 
feed control. 

The new attachment (see illustration) 


Syntron Gravimetric Filter 


consists of a belt conveyor driven by a syn- 
chronous motor which travels at a constant 
speed regardless of possible variations in 
voltage of the power supply. The conveyor, 
counterweighted, is sustained in perfect 
balance as long as the rate of discharge 
from the pulsating feeder trough remains 

constant at the desired 











weight per minute. The 
scale on which the con- 
veyor rests is equipped 
with two sensitive elec- 
tric controls which speed 
up or slow down the 
trough and hopper pul- 
sation (thereby the rate 
of speed) to maintain the 
belt conveyor in balance 
by feeding on to it a 
constant load. 


For descriptive folder 
address Syntron Com- 








New Novo Sludge Pump 


pany, 400 N. Lexington 
Ave., Pittsburgh, Pa. 
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Haering Proportional Feeders 

D. W. Haering & Company of Chicago 
have recently announced the development 
of three new Proportional Feeders for 
chemicals in solution, such as hypochlorite, 
ferric chloride and other corrosive soly- 
tions. 

The new feeders employ the direct trans- 
mission of pressure differentials from pitot 
tubes, utilizing the Haering principle of 
liquids as fluid pistons, to effect efficiency 
and economy in operation. The Corrosive 
Solution Feeder incorporates sight feed in- 
dication, for the first time, in which the 
volume of solution per minute is readily 
observed and checked. No pistons or dia- 
phragms are involved in the Haering feed- 
ers, which reduces first cost as well as 
maintenance and operating problems. 

For descriptive booklet illustrating and 
showing applications of the three new 
Haering Proportional Solution Feeders, ad- 
dress D. W. Haering & Company, Inc., 
3408 Monroe St., Chicago, III. 

v 
Automatic Self-Priming Monobloc 
Pump 

The Worthington Automatic Self-Prim- 
ing Monobloc Pump is a unit of many uses. 
The unit is equipped with a Worthington- 
built HYTOR primer (right) which is 
placed on the same shaft with the pump 
and motor. When the pump is effectively 
primed a pressure-operated cutout automat- 
ically unloads the HYTOR. There is no 
recirculation of water, nor are there any 
floats or valves to give trouble. The unit, 
which is compact and neat and powered by 
a modern splash-proof motor of streamline 
design, is available for single or polyphase 





Worthington Automatic Self-Priming 
Monobloc Pump 


50 or 60 cycle alternating or for direct 
current operation. 

For descriptive literature ask for Bulle- 
tin W-323-B3. Address Worthington Pump 
and Machinery Corporation, Harrison, N. J. 


v 


Streamlined Air Blowers and Gas 
Meters 
Roots-Connersville Blower Corp., of 
Connersville, Ind., have recently devel- 
oped two large blowers for sewage dis- 
posal plants, which incorporate several 

novel features of design. 

These blowers, built on the rotary pos- 
itive principle pioneered by Roots-Con- 
nersville, present a stream-lined appear- 
ance as a result of providing all pipe 
connections below floor level. Built for 
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top discharge, the ducts are carried down 
the side of, and integral with, the cylinder 
casting itself. Manual volume controls 
are built into these blowers, and provide 
a quick and simple means of varying the 
capacity of the units to meet changes in 
the plant requirements from day. to day. 
Roots-Connersville has also just an- 
nounced additions to their line of Rotary 
Displacement Gas Meters which insure 
accuracy and low pressure losses (1 in. 
water head) in measuring sludge gas. 
For literature and additional informa- 
tion, address Roots-Connersville Blower 
Corp. (W. & S. Div.), Connersville, Ind. 


WITH THE 
MANUFACTURERS 


Crane Establishes Division of Research 
and Developments 


In order to more effectively bring about 
improvement of existing products, to orig- 
inate new lines and to develop basic design, 
patents and inventions, Crane Company of 
Chicago has recently established a new 
Division of Research and Development 
which is to be directed by Mr. W. M. Link, 
former chairman of the Committee on 
Products. 

The growing importance of and the vol- 
ume of work of a research nature, con- 
ducted by various departments of the com- 
pany in the past, seemed to justify a spe- 
cial headquarters division to handle all re- 
search and developmental work—in labora- 
tory, shop and field. Studies of materials, 
manufacturing processes, advancement of 
standardization, and new applications of 
products will constitute a major considera- 
tion. Under the new Research and De- 
velopment Division has been established a 
Product Engineering Department in charge 
of Mr. C. A. Dopp. 

v 
W. E. Haywood Made N. E. Repre- 
sentative P. E. Meter Co. 

The Pittsburgh 
Equitable Meter 
Company and 
subsidiary, the 
Merco Nordstrom 
Valve Company, 
announce the ap- 
pointment of W. 
E. Haywood to 
its sales staff. Mr. 
Haywood will 
cover the New 
England territory 
and will sell 
Pittsburgh Water 
Meters, EMCO 
Sewage Gas Me- 
ters and Pressure 
Regulators and Nordstrom Lubricated Plug 
Valves. 

















v 7 
J. L. Hodgson to Represent National 
Water Main Cleaning Company 


J. L. Hodgson of Atlanta, Ga., now rep- 
resents National Water Main Cleaning 
Company in the Southeastern States. He 
also is representing two other firms in the 
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water works field—A. P. Smith Manufac- 
turing Company of East Orange, N. J., and 
Joseph G. Pollard Company of Brooklyn, 
N. Y. Mr. Hodgson’s offices are in the 
William-Oliver Building, Atlanta, Ga. 
v 
Pittsburgh Meter Company Studies 
Foreign Developments 

Mr. F. Niese- 
mann of the Re- 
search Depart- 
ment of the Pitts- 
burgh Equitable 
Meter Company 
has recently re- 
turned from a 
European trip for 
the purpose of | 
studying foreign 
methods of pre- | 
cision meter man- 
ufacture and the 
latest develop- | 
ments in that 





reciprocal ar- 

rangements, previously made between Col. 
Rockwell, president of Pittsburgh Equi- 
table Meter Company, and foreign com- 
panies, Mr. Niesemann secured valued in- 
formation and options on numerous new 
developments. 

A native German, Mr. Niesemann was 
at one time a designing engineer in the 
Flow Meter Department of Julius Pintsch 
Company and Siemens & Halske Company 
of Berlin, and has to his credit a number 
of inventions pertaining to water meters. 

As a result of these recent negotiations, 
Pittsburgh Equitable Meter Company 
promises some radically new developments 
which are to be announced later. 


v 
Improved Automatic Controls 


Automatic Control Company of St. Paul, 
Minn., announce that they will henceforth 
market all automatic control equipment 
manufactured by them, for water works 
and sewerage systems, under their own 
name. The original names TANKTROL 
and SELECTROL will be resumed. Also 
the same equipment, of recently improved 
design at reduced rates, will be sold by 
Minneapolis-Honeywell Regulator Com- 
pany and the Brown Instrument Company 
through their several sales offices. TANK- 
TROL is the improved instrument for- 
merly marketed as L-550 for Pump Con- 








105 


trol; SELECTROL the improved instru- 
ment L-560 for Sewage Control. The mech- 
anism remains essentially the same for each, 
the improvements being the new com- 
pact cast-aluminum instrument cases and 
improved floor and wall mountings. A new 
bulletin is available which illustrates 1936 
Standard Models of TANKTROL and 
SELECTROL. The company also offers 
its experience in the design and building of 
special controls. 

Address Automatic Control Company, 
2590 University Ave., St. Paul, Minn. 


v 
Flashing Warning Light 
A new type of battery operated flashing 
warning signal for use in connection with 
repair work and construction productive 
of hazard, is being offered by Universal 
Safety Apparatus Company of Chicago. 





Universal Flash Warning Signal 


The device is entirely non-mechanical 
and employs the flashing light principle 
such as is utilized by railroads at cross- 
ings. It is, therefore, distinctive and high- 
ly effective as a danger warning signal. 
Its vital parts are hermetically sealed in 
to preclude interruptions due to atmospheric 
conditions. The unit illustrated will op- 
erate 134 hours between chargings of the 
storage battery, but a connection is avail- 
able for use of commercial current, if de- 
sired, and several such units may be con- 
nected in series for trench-side use and 
the like. 

For descriptive bulletin address Univer- 
sal Safety Apparatus Co., 222 West Adams 
St., Chicago, IIl. 


CATALOGS AND TRADE LITERATURE RECEIVED 


[Any of the publications reviewed 
in this column can be secured from or 
through Water Works & Sewerage, if 
such is preferable.] 

“Sparling Bul. 303”:—Is a new 16- 
page bulletin describing and illustrating 
Sparling (propeller-velocity type) Maine 
Line Meters, of which there are now more 
than 5,000 in service, measuring water, oil 
and. other liquids and for controlling rates 
of application of chemicals in proportion 
to flows. Indicating, totalizing and record- 
ing instruments of a variety of styles and 
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adaptations are illustrated—also electrical 
transmitting equipment. A chart, which 
shows velocities and guaranteed accuracies 
at various rates of flow through various 
sizes of meters, reveals remarkably low 
head losses for all practical operating con- 
ditions, viz—0.1 to 0.5 feet at velocities 
of 2.8 to 8.0 ft. per sec. Cutaway views 
of the Sparling Meter and indicating- 
recording instruments serve as a quick, 
excellent description in detail, from the 
stainless steel ball bearings to the alumi- 
num-bakelite propeller and the Selsyn mo- 
tor control. Directions for installation and 
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typical specimen installations are illustrated. 
A table of sizes, dimensions and capacity 
ranges completes the story. Bulletin 303 
should be of interest to everyone interested 
in metering water and sewage effluents, or 
the control of chemical dosage at varying 
flows. Address R. W. Sparling, 945-51 N. 
Main St., Los Angeles, Calif. 





“The Channel Valve”’:—A_ bulletin, 
which is as novel in makeup as the product 
described is new, has been produced (in 
their own print shop) by Ingersoll-Rand 
Company. The Channel Valve, henceforth 
to be used on all I-R Compressors, is a 
markedly new development in design of 
valves for air and gas compressors. The 
large ratio of port area to valve diameter 
makes for the desired slow speeds of air 
through the ports. The outstanding feature 
is that the opening and closing of the valve 
ports is checked against a cushion of air, 
trapped behind spring leaves within the 
series of channels which close the parallel 
ports—whence the name “Channel Valve.” 
The impact cushioning results in the elimi- 
nation of conditions which have heretofore 
been the most destructive to compressor 
valves. Likewise, reduced port velocities 
and impact elimination produces essentially 
silent valve operation. 

Regardless of one’s interest in improved 
compressor design and the novel valve, a 
real surprise in unique bulletin-design is in 
store for the reader who requests “The 
Channel Valve.” Address Ingersoll-Rand 
Co., 11 Broadway, New York City. 





“Everson Filters and Chlorinators” :— 
Are described and illustrated in a recent 
brochure distributed by Everson Filter 
Company of Chicago. A complete swim- 
ming-pool installation of pressure filters, 
electrolytic type chlorinator and appurten- 
ances, is illustrated. The Everson Safety 
Electric Chlorinator which generates hypo- 
chlorite solution from salt is described in 
detail, as is the Everson (All Purpose) 
Solution Feed Chlorinator which makes use 
of liquid chlorine. The Everson Chemical 
Solution Feeder for feeding hypochlorites 
or corrosive coagulants such as alum or 
the iron salts is also shown. An interesting 
“tool,” described and pictured, is the Ever- 





son Self-Priming Portable Pumping Unit 
which comes mounted on small rubber-tired 
wheels and powered by gasoline engine or 
electric motor. For the complete 20-page 
loose-leaf brochure ask for “Plunge in 
Purity.” Address Everson Filter Company, 
627 West Lake Street, Chicago, III. 
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EgouipMENT News AND LITERATURE REVIEW 


“Modern Aeration and Filtration” :— 
Is release No. 4 in a series of this title 
being distributed by Norton Company of 
Worcester, Mass., well known manufactur- 
ers of porous plates and tubes for water and 
sewage treatment. The new brochure pic- 
tures several installations of Norton plates 
and tubes in typical sewage treatment plants 
from the smallest to the largest. On the 
last page appear typical modern specifica- 
tions covering porous plates. To receive 
the current issue No. 4, back issues or fu- 
ture issues, address Norton Company, 
Dept. “S,” Worcester, Mass. 





“Steel Storage Tanks”:—Is a 25-page 
bulletin published by Chicago Bridge and 
Iron Works. It contains specifications, 
notes on design, joint efficiency tables, and 
tables of capacity and dimensions of stand- 
ard flat bottom steel tanks for storage of 
water, oil and other liquids. The bulletin 
also includes tables of circumference, areas 
of circles and volumes of cylinders; diam- 
eter, surface and volume of spheres; con- 
version factors, and several useful miscel- 
laneous formulae for computing tank de- 
sign to meet various requirements. Request 
3ulletin 11, “Steel Storage Tanks,” Chi- 
cago Bridge and Iron Works, 37 W. Van 
3uren Street, Chicago, IIl. 





“Master Paint Specifications” :—Joseph 
Dixon Company, for many years producers 
of high grade industrial paints, has re- 
cently issued a reprint of pages taken from 
their catalog listing and describing the 
several Dixon paints of interest in the 
water works and sewerage field, particu- 
larly the protective Dixon Flake Silica- 
Graphite Paints, Dixon’s Aluminum Graph- 
ite Paints and Dixon’s Red Lead Graphite 
Primer. In an accompanying leaflet are 
given specific directions, specifications and 
recommended practice in cleaning and paint- 
ing or repainting standpipes and elevated 
tanks, both inside and out. Springtime Is 
Paint Time. For the Dixon catalog and 
leaflet on “Water Tower Painting,” ad- 
dress Joseph Dixon Crucible Company, 
Jersey City, N. J. 


“Solution of the Pipe Corrosion Prob- 
lem”:—Is the title of a brochure from 
Cement Lined Pipe Company which dis- 
cusses the “Why” of cement lined pipes 
during a 60-year record of use, reasons for 
present trends toward lining of pipes by 
modern methods, and suggestions for han- 
dling and installing cement lined pipes and 
fittings 34 to 42 inches in diameter. The 
special advantages of cement linings are set 
forth and many successful applications 
listed. Address Cement Lined Pipe Co., 
Lynn, Mass. . 





“Sika”:— Uses of the compound 
“SIKA,” which is mixed with cement and 
applied as waterproofing and surface pro- 
tection material for concrete and other 
structures (including sewers), are de- 
scribed in a reprinted report recently re- 
ceived. Applications in lining leaking struc- 
tures and sewers are described and illus- 
trated and results set forth. For a copy 
of this and other descriptive waterproofing 
literature, address Sika, Inc., 1943 Grand 
Central Terminal, New York City. 





“Wind News”:—Is a most attractive 
illustrated 16-page catalog. Friez of Balti- 
more, Md., describes and pictures with 
direction and velocity instruments and jn- 
dicating and recording devices. The present- 
day need for keeping records of humidity, 
wind direction and velocity at sewage treat- 
ment works and other plants, subject to 
suits for odor nuisance, makes this cata- 
log of interest to municipalities and sani- 
tary engineers. A weather forecasting table 
is also included. Ask for “Wind News”; 
address Julian P. Friez & Sons, Balti- 
more, Md. 





“How to Bronze Weld”:—Is the title 
of a brochure from Linde Air Products 
Company of New York City, which sum- 
marizes the available information on bronze 
welding and bronze resurfacing. The step- 
by-step procedure in bronze welding of 
cast iron, wrought iron, brass, bronze et al. 
is given, as well as that of joining dissimi- 
lar metals. The use of the “all-purpose” 
welding rod is explained in detail. Other 
useful brochures covering the use of the 
oxy-acetylene torch in construction and re- 
pair work are listed in the rear. Address 
Linde Air Products Co. (Union Carbide 
and Carbon Corp.), 30 East 42nd Street, 
New York City. 





“Burks Turbine Pumps”:—From the 
Decatur Pump Company comes “The Story 
of the Burks Pump” and also Catalog 
No. 34 describing the several types of 
Burks Super Turbine Pumps which are 
high or low head true turbine pumps, in 
capacities of 25 g.p.m. and less, which are 
self-priming and suitable for suction lifts 
of as much as 28 feet. They are capable of 
pumping air or water (hot or cold) or 
mixtures of each, and consequently are well 
adapted to hot water condensate return 
systems. Also described and illustrated is 
a series of Burks Self-Priming Centrifu- 
gals for heavier loadings at lower heads. 
Claims of supremacy: A single moving 
part (impeller and shaft); balanced load: 
deep lift. Claim of distinction: On the 
up-to-date streamlined “Zephyr,” it’s the 
modern Burks Pump. For literature on 
“Burks Self-Priming Pumps” address De- 
catur Pump Company, Decatur, Il. 





“Black Arrow Pumps”:—A six-page 
bulletin from Lawrence Pump Company 
announces the double-suction “Black Ar- 
row” Single Stage “Vortex” Centrifugal 
Pumps in sizes from 2 in. to 14 in., with 
capacities from 30 to 10,000 gals. per min. 
against heads up to 300 feet. Other fea- 
tures: horizontal split casings and _ ball 
bearings. For Bulletin D-17, address Law- 
rence Pump and Engine Company, Post- 
office Box 70, Lawrence, Mass. 
“Portable Electric Welders” :—From the 
Lincoln Electric Company comes a bulle- 
tin describing Lincoln “Shield Arc” Weld- 
ers, including illustrations and_ specifica- 
tions. At this season of winter, informa- 
tion on portable welding equipment for 
the double duty of pipe and main thawing 
and welding operations may be timely. 
For literature on “Portable Electric Weld- 
ers,” address Lincoln Electric Company, 
Cleveland, Ohio. 




































STEEL GRATING 


AND STAIR TREADS 
BY BLAW-KNOX 


Blaw-Knox Electroforged Steel Grat- 
ing is one-piece construction, made 
without slots, bolts or rivets—rigid 
and will not rattle. The twisted cross 
bar provides non-slip footing but no 
obstruction to rolling loads. Easily 
A i BR TR painted—no cracks or crevices. Max- 
imum open area for light and air. 
No acute angles to hold debris—self- 
ee eee cleaning. 


” Electro roforged Blaw-Knox Stair Treads have all the 


GRATIN virtues of Blaw-Knox Grating plus a 
3 nosing made from rolled diamond 
checkered plate. This nosing is made 


A STEEL BACKBONE ee ees megs to withstand great abuse. It defines 
FOR CONCRETE or mastic ease. It provides a floor with the the edge of each tread because of the 
FLOORS wearing qualities of steel, smooth, light in very definite contrast between the 


weight, and resilient. The wear of such a 


floor is limited to the wear of the steel itself. checkered plate and grating con- 


Floorgard is easily and cheaply laid, main- struction. 
tains its true, smooth surface at all times. 


COMPLETE LITERATURE ON THESE PRODUCTS WILL BE SENT ON REQUEST 


BLAW-KNOX COMPANY 


2053 FARMERS BANK BUILDING - PITTSBURGH, PA. 


CldikK-suUndan 


Twenty years’ ex- 





perience in back 
of Sundh Auto- 
matic Control for 
Water Pumping 
Stations is one 
good reason for 
specifying this 
equipment. 


yoni, een 
/ omg, My | We have specialized in this line of con- 

| {hymn | trol. We meet the Engineers’ specifi- 
iti cations and design and build for per- 


Na, Mia” it! : manence and reliable performance. 
Mma 


THE Cid er ee) Ware) MS a 6 0 excawcnes 
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Chronoflo brings in levels 
of 3 tanks at Ridgewood, N. J, 


The illustrations show: 


1, Glen Ave. Storage Tank 14 miles away (the other 
tanks are 14-mile and 2 miles away) ; 

2. Chronoflo Level Recorders on Station Panel; and 

3. Midland Park Pumping Station. 


Nobody walks a step or climbs a tank! With th 

. . e 
Chronoflo Recorders right in front of him the Engi. 
neer knows just how much water there is in each 
tank; and pumps accordingly. 
Would Chronofflo be useful in your plant telemetering 
levels, flows, pressures, or other information from dis- 
tant or nearby points to the place or places where 
that information can help most in improving oper- 
ating efficiency? 
More information on request. 


FOLLOW THE 
BUILDERS CAMERAMAN 
as month by month he 
shows views of interesting 
installations. 















1 





BUILDERS IRON FOUNDRY -rovivence-n-s. 


Bulletin 260 — Venturi Meters for Main Pipe Lines Bulletin 273—Chronoflo Telemetering System, transmitting flow, pressure, 
Bulletin 232 — Venturi Direct Acting Controllers or level measurements for “hundreds of feet or hundreds of miles.” 





36-INCH 
BELL & SPIGOT 


Class A 
Standard 12-foot joints 
Weight, 4250 lbs. per joint 
Amount, 5000 tons 





This pipe was purchased new in 
1917. It has been passed on by 
the Pittsburg Testing Laborato- 
ries and stands hydrostatic test. Detco 
Complete with valves and fit- : 
tings. Available in any quantity. FOB Kansas City, Mo. 48-INCH 
Write for descriptive photo- “sy Per 

graphs and copy of Pittsburg O TON BELL & SPIGOT 
Laboratories preliminary inspec- Class A 

tion report. Valves and Fittings Included Standard 12-foot joints 


Weight, 8000 Ibs. per joint 


SONKEN-GALAMBA CORP. Amount, 5000 ton 


64 NORTH SECOND STREET KANSAS CITY, KANSAS 












-and the 





A PRACTICAL WAY TO STOP 
PETTY THIEVING 


PITTSBURGH STEEL CO. 


PENNA. 






754 UNION TRUST BLOG. PITTSBURGH - 

















“More Than 4,500,000,000 
Gallons Per Day 
Pass Through 


SIMPLEX RATE CONTROLLERS” 


Simplicity of Design, Accuracy, De- 
pendability, Low Maintenance Cost, 
and Direct-Acting Features make 
SIMPLEX CONTROLLERS the selec- 
tion of Designing and Operating En- 
gineers all over the world. 


YOU can better YOUR filter oper- 


ation by their use. 


A card will bring you complete data. 








SIMPLEX VALVE & METER CO. 
6743 UPLAND STREET, PHILADELPHIA, PA. 


9 MAIN STREET,SAN FRANCISCO 
PLANT: PITTSBURG, CALIFORINA 
4151 BANDINI BLVD., LOS ANGELES 





sewer isn’t 
even 
27.9 8 70) '4 






What will 
the voters say? 


Imagine having the 
sewer lines in your 
community disintegrating years before you have even 
retired the bonds! This has actually happened in 
more than one California community—all because of 
HS, generated by sewage bacteria. 


It’s H2S (hydrogen sulphide gas) which spreads sewer 
odors all over your community. In the sewer system, 
HS generates sulphuric acid in lines and plant. The 
acid attacks the lime in mortar and concrete—and 
there goes your investment, unless the trouble is 
eliminated. 


More than a score of California communities avoid 
such hazards by treating sewage with Bear Brand 
Chlorine. Chlorine kills bacteria, thus preventing 
H.S from forming, and it neutralizes existing HS. 
Chlorine treatment may also save money on plant 
operation, by speeding up treatment and improving 
plant efficiency. We will gladly send detailed infor- 
mation on chlorination. Just let us know your plant 
capacity and method of treatment. 





Liquid Chlorine - Ferric Chloride - Ammonia 


GREAT WESTERN 


ELECTRO-CHEMICAL CO. 
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THE 


METER - MASTER 


A Rate Recorder 
attachable to 
ANY water meter, 
single or compound. 
2 
The record of the meter is not in- 
terrupted. No batteries. 
© 
Has saved its cost in less than 
two months in several cities. 
e 


Hear what 
say about it. 


users have to 


It will pay you to investigate this inex- 
pensive, money- and trouble-saving instru- 
ment of many uses. 





Write for information. 


BRAINARD & HATCH 
246 Palm St. Hartford, Conn. 








ANTHRAFILT 


for Lower Freight Charges and.... 
more Porous Filter Beds 


The specific gravity of Anthrafilt is only half 
that of sand. This cuts shipping costs and 
makes for looser packing and higher porosity. 

Since Anthrafilt can be used in larger sizes 
than sand without sacrificing quantity of fin- 
ished water, there is less clogging, cracking, 
pulling away from side walls and, therefore, 

| longer filter runs. 
Samples, quotations and references without 
obligation. 


THE HUDSON COAL CO. 


SCRANTON, PA. 


H. H. SHAVER 


| 
| G. B. FILLMORE 
Asst. Gen. Sales Agent 


| General Sales Agent 



















































Handsomely symmetrical— 
ready for action all the time 
—built for years and years 
of service—every point of 
Ludlow Hydrants is strictly 
first-class. 


Compare: Full force—no ob- 
struction in waterway. Non- 
freezing — drains from the 
bottom. Inside design — 
eliminates surges and water 
hammer. Replaceable with- 
out digging — breaks above 
ground in case of accident. 
Maintenance—all parts eas- 
ily removable. 


TheLUDLOW VALVE MFG. CO, 


TROY, NEW YORK 
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Dependable 


A Symbol 


ah Always 


caulking Hydro-Tite. 


Tight—strong and flexible. 
on thousands of miles of pipe. 





a failure anywhere. 


HYDRO-T ITE 


Write for information or demonstration. 





Joint your cast iron bell and spigot 
water mains with dependable self- 


Used 
In 


service more than 22 years without 














... DEVELOPMENT CORPORATION 


Main Sales Office: 50 Church Street, New York, N. Y. 
General Offices and Works: West Medford Station, Boston, Mass. 




























Palo Alto, California, is just one of the many sewage planis 
protected throughout with 


INERTOL 
AFTER 8 YEARS’ SERVICE 


at Tucson, Arizona, our Western Manager, Mr. H. A. Knoedler, 
reports about our treatment as follows: 


“The local Sewage Treatment Works were designed by Black & 





Profitable DIT CHING 





with Barber-Greene’s 


Barber-Greene's Superior features: the Vertical Boom, Milling Action 
digging, Automatic Overload Release, Self-Cleaning Buckets and 
many others give profitable digging. They bring results like 7c a foot 
for a Washington Water Department (partly through hardpan) .. . 
5c a foot for a Texas Gas Company. . . 2!/c a foot for hundreds of 
miles of pipe-line trench. Send a card for "Ditching Snapshots and 






































Veatch, Kansas City. Mo., in 1928 and treated with INERTOL Records."' There is no obligation. 
throughout in accordance with their specifications. The INERTOL : : 
coating is still gg my the — in = os. = Standardized Material 
Mr. George W. Marx, the engineer in charge, states that it has ° ° 
auaaied spalling and been a big help in maintaining a neat Handling Machines 
appearance of the tanks.” 
Hundreds of similar reports confirm the great service our prod- 
ucts are giving on concrete and steel in numerous sewage 
plants from coast to coast. 
INERTOL CO., INC. re 
401 Broadway 447 Sutter St. 
New York, N. Y. . San Francisco, Calif. 660 West Park Ave., 
~~” Aurora, Ill. 

36-15 

The 

Swimming Pool 

| Responsibility 
CLAUDE H. BENNETT, General Manager 
In the heart of ont 
Aerators 


Philadelphia... 


socially, com- 













mercially and 






geographically. 








Rates begin at 
$3.50 
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® Booking Offices 
New York: 11 W. 42nd St. 
Longacre 5-4500 


Pittsburgh: Standard Life Bldg. 
Court 1488 


















Attractive» 
and = Safe 


pose ol ype many means of making a pool out- 
wardly attractive and inviting are useless 


Disk Filters 


Dry Chemical Feeders — if not dangerous—unless the vital, hid- 
Futration Plants ; ; H 

ea: den equipment maintains clean, clear, safe 
Flow Indicators water. 

Cravity Filters 


International Pool Equipment — Filters, 
Hydraulic Single Valve Controls, Chemical 
Feeders, Flow Indicators, Flow Controllers, 
Lint Catchers, Pool Cleaners, Fittings, Test 
Kits and Recirculating Equipment—provides 
undivided equipment responsibility and as- 
sures continually attractive as well as safe 
water. 


Hot-Flow Water Softeners 
Hydraulc Valve Controts 


Ovitice Feed Bones 
Out Removal Fitters 


Proportioming Equipment 2 = i 3 

——— Sénd for Bulletin giving typical layouts 
Rate of Flow Controtiers of the modern pool. 

and Cauges 

Sampling Tables 


BULLETIN 2207—lIndoor Pools 
BULLETIN 2208—Outdoor Pools 


Solenoid Operated 4-Way 
Valves 


Steam and Cas Purifiers 
Steamers and Distributing 


Coteau Past Ov international Filter Co. 
Sterikzers Water Softening and Filtration Plants 
Taste and Oder Removal eral OMe 





Street. Cricago 








Venturi Tubes and infilce 
Merers 





_INTERNATIO 
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METER TESTER 


joc WATER METERS 


Accurate, convenient and mod- 
erate in cost. Hundreds in use. 

Machines are made for testing 
one to five meters and calibrated 
tanks are made in three sizes. 

Write for information and prices. 






































WABASH, 


INDIANA, U.S.A. 





SERVICISED 











Asphalt Plank 
Expansion Joint 
Waterproofings 
Asphalts 
Fibre Plaster 
Sheet Asphalt 
Waterprofing 
For Sewer 
Tunnels 











EXPANSION 


JOINTS 


for 
Sewage Plant 
Construction 


Remember, when you are plan- 
ning your new sewage plant, 
swimming pool or in fact any 
type of concrete structure, that 
the life of that structure depends 
on the joint filler you employ. 


SERVICISED EXPANSION JOINTS 
are made to exacting specifica- 
tions. Furnished in various types, 
such as Premoulded Asphalt, 
Cork Rubber, Sponge Rubber, 
Plain Cork, and many other 
types. They are made to pre- 
vent and control cracking of con- 
crete, giving longer life to con- 
crete construction however or 
wherever used. 


Specify —SERVICISED Expansion 


Joints on your next concrete job. 


SERVICISED PRODUCTS CORP. 


605! WEST 65TH STREET 





CHICAGO, ILL. 








LOCAL WORK for MORE LOCAL WORKERS 
OCAL labor is not only used for the laying but also for the 
manufacturing of Lock Joint Pressure Pipe, thus greatly re- 
lieving the local unemployment problem. 


Lock Joint Pipe Co. Est. 1905. Ampere, N. J. 


LOCK JOINT 
RHNFORCED CONCRETE PIPE 
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SEWER - CULVERT 








Stronger 


> 


Heavier . 


“ANCHOR” IMPROVED 
STEEL TRENCH BRACES 


“ANCHOR” ADJUSTABLE TRENCH BRACE COMPLETE 





¢ + 


Stiffer 





ite same: 


al 


<< 


Safer 








Ball and es butt ends adjust themselves to all angles. Strongest 
and stiffest brace made. 
only brace using special, high carbon steel tubing nearly twice as 


Instantly adjust 


. —> 


able to trench width. The 





strong as ordinary pipe. 
All sizes. Send for bulletin. 


EDELBLUTE MANUFACTURING CO. 


340 Jackson Street Reynoldsville, Penna. 


Timber braces alse. Fittings furnished, 








ee OE 


Winn) 
Ht 





START 
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Section of Railroad Tunnel 
Under the East River, New 
York City, being water- 
proofed with— 


Use Sika to stop the inflow of water through 
dams, walls of pump houses, man-holes, filter 
beds, sewage tunnels, etc. 
portland cement is easily applied by hand and 
will successfully seal off infiltration from under- 
ground streams even under pressure. 


Sika mixed with 


Write us about your problems. 


Sika, Inc. 


1943 Grand Central Terminal, 


GPT TTT TTT TS TT TTT TPIT Cee UU U UL Lee He 
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New York City 
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| YEARS 
Experience 3 





CLEANING 












TIONAL WATER MAIN CLEANING 


50 CHURGH ST. 





NEW YORK 


































ACIPCO 


Acipco cast iron pipe and fittings in 
pumping station, Ft. Dodge, lowa. 
Acipco furnishes a complete line of 
fittings for both B&S and mechani- 
cal joint cast iron pipe. For liter- 
ature write American Cast Iron 
Pipe Co., Birmingham, Ala. 








EAST ROCHESTER, N. Y. 


softens its municipal water supply with this 
Permutit fully automatic zeolite water softener. 
Such a plant offers many advantages: Small 
space requirements, uninterrupted service, mini- 
mum of attendance and absence of sludge disposal 
problems. Write for free copies of municipal 
water softening bulletins. The Permutit Com- 
pany, 330 West 42nd Street, New York, N. Y. 
World’s Largest Manufacturer of Water Condi- 


—Permutit 
rile Conditioning Equipment 






































mele * PROFIT 


on your SLUDGE 


with the ROYER 
DISINTEGRATOR 


The complete machine 
with electric motor. 
Other models gasoline 
or belt drive. 


Used at 
Birmingham, Ala. 
Reading, Pa. 
Hazlett, N. J. 
Freeport, N. Y. 


Garden City, 
N. Y. 























Stratford, 
Conn. 
Norwalk, O. 
Ete. 
ROYER FOUNDRY & MACH. CO. 
158 PRINGLE ST. KINGSTON, PA. 
es C. G. WIGLEY, Sole Rep. yyy: 
3108 Atlantic Avenue Atlantic City, N. J. 























Monsanto 


FERRISUL—An excellent 
coagulant 

SANTOSITE—An efficient 
and economical reducing 
agent for removing dis- 


A dependable product solved oxygen 
in dependable ty 


Monsanto Chemical Ci ompany h Pp mi C al S 


Sr Lo. 
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Water Control Equipment 



















You will be interested in the complete line 
offered by MUELLER. Write for catalogs 
of the equipment in which you are in- 


terested. 


MUELLER CO. . 


Decatur, Ill.; Chattanooga, Tenn.; 
Calif.; Sarnia, Ont. 


Branches: New York and San Francisco 


Decatur, lil. 


Factories: Los Angeles, 








END SCORING 


Save shafts, save labor with Mabb’s Type 
Chicago Rawhide braided (Hydraulic) 
packing that never hardens —retains its 
natural oil, never heats—is self lubricating 
and contains no grit like hemp, flax, etc.; 
is self-Alushing. Good to the last strand 


—just add more. None to 
pull out or throw away, 
hence more economical 
than the cheapest substi- 
tute packing material. 


Chicago Rawhide Mfg. Co. 
1283 Elston Avenue. 
Chicago, U.S.A. 


Chicago Rawhide 
Hydraulic 
Packing 


(MABB’S TYPE) 





















JOINTS STAY TIGHT 
HEAVY VIBRATION—from railroad and highway traffic— 
doesn’t bother joints made with MINERALEAD © At Bur- 
lingame, California, MINERALEAD-jointed pipes have for 
years been covered twice a day by the tides of San Francisco 
Bay @ MINERALEAD joints stay under all conditions 
@ MINERALEAD comes in ingot form—clean—easy to work 











—impervious to damp @ For further information write 


The ATLAS MINERAL PRODUCTS CO. of Pennsylvania 
MERTZTOWN 


PENNSYLVANIA 





















ONLY GLASS STANDARDS 
H arealways ACCURATE 
p Noted authorities and all leading firms of 


AND the water supply field are using the Hellige 


CHLORINE 
CONTROL 


tests. 





non-fading, and, therefore, permanently reli- 
able, glass standards and handy Hellige 
Comparators as they offer exclusive features 
and unequalled advantages. More than 500,- 
000 standards now in use. Approved and 
highly recommended. One apparatus for 
chlorine, pH control, and many other popular 


Write today for detailed information. 


SBHELLIGE Inc. 


3702 Northern Blvd., Long Island City, N.Y. 

















Davis 


Chester, Campbell, 
& Bankson 


Engineers The Chester Engineers 
John W. Alvord, Charles B. Water Supply and Purifica- 
Burdick, Louis R. Howson, tion, Sewerage and Sewage 
Donald H. Maxwell. Treatment, Power Develop- 
Water Works, Water Purifi- ment and Applications, Valu- 
cation, Flood Relief, Sewer- ations and Rates. 

age, Sewage Disposal, Drain- 717 Liberty Ave., Pittsburgh, 


















Alvord, Burdick & 


Howson 

























age, Appraisals, Power Gen- Pa. 
eration. 
Civic Opera Building, Chi- 


Chicago Testing Labora- 





cago. 
tory, Inc. 

Black & Veatch _“" and affiliated 
Consulting Engineers Chicago Paving Laboratory, 
Sewerage, Sewage Disposal, Inc. 

Water Supply, Water Puri- Consulting and Inspecting 
fication, Electric Lighting, Engineers 
Power Plants, Valuations, Hugh W. Skidmore 


Special Investigations, R Gene Abson 
earts ani Cabataters, “ Materials, Processes, Struc- 
E. B. Black, N. T. Veatch, tures, Consultation, Inspec- 
Jr. tion, Testing, Design, Re- 
Mutual Bldg., search, Pn oot vay and 
Kansas City, Mo. Experts in Litigation. 
4 536 Lake Shore Drive, 





Nicholas S. Hill, Jr. 


Consulting Engineer 

Water Supply, Sewage Dis- 
posal, Hydraulic Develop- 
ments, Reports, Investiga— 
tions, Valuations, Rates, 
Design, Construction, Opera— 
tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 


Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 
Sewerage and Sewage Dis- 
posal, Water Supply and 
Purification. 
50 Church St., New York. 








Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 


Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 






















Chicago. 
Burns & McDonnell ~ 
Engineering Co. Fuller & McClintock 
McDonnell-Smith-Bald win- 
Lambert-Timanus Engineers 
Consulting Engineers F. G. Cunningham 
Waterworks Sewerage Cc. A. Emerson, Jr. 


Elmer G. Manahan 
Ernest W. Whitlock 
H. K. Gatley 


Lighting Appraisals 
Rate Investigations. 
Kansas City. Mo., 107 W. 






Linwood Blvd. Sewage Treatment, Sewers, 
Albany, New York Waterworks, Purification, 
11 No. Pearl St. Drainage, Waste Disposal, 
Cincinnati, O. Valuations. 





Transportation Bldg. 11 Park Place, New York 











Metcalf & Eddy 


Engineers 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 

Statler Bldg., Boston. 








Malcolm Pirnie 


Engineer 
Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 


Supervision and:« Operation. 
Valuation and Rates. 
na 48rd St., New York, 


Whitman & Howard 


Harry W. Clark 

Associate Engineers 

(Est. 1869—Ine. 1924) 
Channing Howard 

Paul F. Howard 

Walter A. Janvrin 

C. Roger Pearson 

Water Supply, Water Puri- 
fication, Sewerage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industrial Develop- 
ment Problems, Investiga- 
tions, Reports, Designs, Su- 
pervision, Valuations. 

89 Broad St., Boston, Mass. 








P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J. 
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SPRING THAWS 


often bring 


POLLUTION 


demanding chlorination. In 
small plants this means hypo- 
chlorination. The most ad- 
vanced hypo dispenser is 


CHLOR-O- FEEDER 


Write for new Bulletin No. SAN 


PROPORTIONEERS % Inc. 


Associated with Builders Iron Foundry 
9 N. Codding Street Providence, R. I. 


i haan 
| WATER 


“lqemmae Residents Recov: 


ering from Malady as Epi- 


demic Is Halted. 
Feb. 22.—(AP)— 














WILSON 
Hypochlorinator 
Type RL 


PERFECTED 
CHLORINE AND 
AMMONIA 
CONTROL 


For Recirculated 
Swimming Pools 


Write for Technical 
Bulletin No. 460 


Manufactured by 


WILSON CHEMICAL FEEDERS, Inc., Butfalo, New York 

















ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 











for Water and Sewage Treatment 


110100 bs. KF VERSON 


of Chlorine Metered-Feed 
per day... CHLORINATORS | 
GETE.OO = rind, accuans, sadeglontes 


that anyone can _ operate 
and up safely. EVERSON Model 
G. Series Chlorinator offering for the first 
time: Any delivery from 1 to 100 lbs. of 
chlorine per 24 hours; Metered-feed; Inti- 
mate mixture of gas in water-sealed self- 
venting chamber; Protection against back- 
flooding by an automatic vacuum break, 
non-corrosion line and valves (Guaranteed 
against corrosion for 1 year) divided into 
standard replaceable units for safe, easy- 
cleaning and maintenance; Reliable equip- 
ment designed, manufactured and guaran- 
teed by “The Swimming Pool People,” 
specialists in water conditioning for two 


generations. 
EVERSON FILTER CO. 


Write for 
Bulletin “G’’ 633 W. Lake St., Chicago, U.S.A. 

















EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made, 2” Suction 
Open Discharge. Capacity 1400 G.P.H. Weight 
0 8. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 
NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 3500 N. Long Ave, 
Catalog ‘“‘T” Gives Full Data, Also Edson Hand and Power 
Pumps, Suction Hose and Pump Accessories 

















Use LAMOTTE EQUIPMENT for 
PH Control-—-Residual Chlorine Control 
Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 
442 Light Street, Baltimore, Md. 














STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 
Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


All Kinds of Gray Irom Castings SOUTH BEND, INDIANA 

















passers is important. It is equally important 
at the water itself be guarded from pollution. 
Both are economically and unfailingly accom- 
plished by Stewart Fences. Send for catalog. 
Me The Stewart Iron 
~® Works Co., Inc. 
328 Stewart Block, 
Cincinnati, Ohio 

(1886—Golden 
Anniversary—19 36 ) 


|. protect Water Works prope from tres- 
t 


Sige 














Arrowhead Grating & Treads 


Engineers’ Handbook sent on request: 


ARROWHEAD IRON WORKS, Inc. 
431 W. Sth St., Kansas City, Mo. 
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Chlorine and Ammonia 


Control Apparatus 


The Filelor Company 
99th Street & Woodland Avenue, 


Philadelphia, Pa, 








POSITIONS WANTED 





GRADUATE ENGINEER: Civil Engineer 
(B.S. Yale University 1933) wishes posi- 
tion with construction or engineering 
firm. Experience since 1927 includes con- 
struction of steel frame buildings, high- 
Ways, cost control work, geodetic surveys. 


furnish references. 


SUPERINTENDENT or Chief Operator in 
small or medium sized plant or operator 
in large sized plant; 10 years’ experience 
in water works field, 
charge of small rapid sand filter plant; 

FY 23 years’ electrical experience in genera- 

tion, distribution and maintenance. Now 

employed, married, 43 years of age. Can 

Address L. A. B., 

Water Works & Sewerage, 400 W. Madi- ery and equipment for construction of 

son St., Chicago, Ill. 


last four in active 


meters. I am a married man and can 
give good references. Address R. A. M., 
Water Works & Sewerage, 400 W. Madi- 
son St., Chicago, IIl. 


SALES ENGINEER—Graduate Registered 
Professional Engineer, now employed, de- 
sires regular sales position with manu- 
facturing concern specializing in machin- 





sewage disposal plants and kindred fields. 
15 years in sales and sanitary experience 





Especially interested in work in sanitary 
eld. Age 26, married. Address “‘E. V. T.,”’ 
care WATER WORKS AND SEWERAGE, 


155. East 44th Street, New York City. also can take care 





OPERATOR OF PUMPS, powered by elec- 
tric motor, gas engine or Diesel engine; H. T. C., % Water Works & Sewerage, 
of and read water 


in this work. Age 41; married; best of 
references, will go anywhere. Address 


155 East 44th St., New York City. 
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On other pages in this issue you will find described new 
and improved equipment, etc., as well as reviews of recent 
trade literature received by us. By requesting the literaure 
described you will be able to keep your catalog file complete 
and up to date. 


CAN WE HELP YOU? 


To our readers desiring additional help or information we 
will be glad to assist you in securing more complete informa- 
tion or data on any equipment or product you need. Use 
the convenient blank below — No cost or obligation. 












WATER WORKS & SEWERAGE, 155 East 44th Street, New York, N. Y. 
Gentlemen:—We are interested in the following items and would appreciate your assistance in securing more complete information. 
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Dorr Torq Clarifiers 
In Operation 
Grand Coulee Dam, Wash- 
ington, 3—125 ft. dia. 
Golden Queen Mining Co., 
Mojave, Calif.,4d—55 ft. dia. 






















Dorr Torq Clarifiers 
On Order 
All-American Canal Desilt- 
ing Plant, near Yuma, Ariz. 


. dia. 














HE new Dorr Torq Clarifier steps pacity. Thus the overload is raked down 
smoothly over overloads—simply, ef- further and further at each revolution 
fortlessly, automatically. It doesn’t at- until the rakes resume their normal oper- 
tempt to plough through them—bringing ating positions. 
unnecessary strains into play and calling 
for manual manipulation of the rake lift- The “torque-type’’ overload relief is ob- 
ing device. tainable only with Dorr sedimentation 
units. It protects you against the break- 
ages, due to overloads, which occasionally 
occur in the best regulated plants. 


The Dorr Torg Clarifier does just what you 
do when you meet an obstruction in your 
path—just what a well-sprung, modern 


car does when it strikes a bumpy road. Plan now to investigate further the Dorr 


But as the arms swing upwards from the Torg Clarifier by writing to our nearest 
center, they continue to rake at full ca- office for details. 
——_ 


= DORRCO 
a 


THEE DORR COMPANY 


CHICAGO 
ToRONTO}6O6d @—C&é:Cd ENGGEINNETERRS 247 Park Ave., New York «© 10; DENVER 


: DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES: 


HOLLAND: Dorr-Oliver N. V. The Hague ENGLAND: Dorr-Oliver Company Ltd., London GERMANY: Dorr Gesellschaft, m. b. H. Berlin 
FRANCE: Soc. D AUSTRALIA: Crossle & Duffy Pty. Ltd., Melbourne : Gm, toe 
a ae SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg JAPAN: Andrews & George Co. Inc., Tokio 
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PRS. 


Rigid manufacturing stand- 
ards are maintained in the 
W&T factory with production 
equipment like this Swiss jig 
borer—accurate to .0001 inch. 


THE CHLORINATION DOLLAR 
MUST BUY... UNIFORMITY 


> AFTER DAY—-tomorrow and years hence—-every one alike. That's true 
of every part on a W&T Chlorinator,—it can be duplicated exactly 
tomorrow — or years from now. 





Chlorination, especially of water or sewage, depends upon uniformity. 
Uniform results, unvarying health protection, can only be achieved with 
uniform equipment. Standardize on W&T Visible Vacuum Control for uniform 
accuracy, constant dependability and negligible maintenance expense. 
Standardized manufacturing methods, rigid inspection, continuous research 
and assured service all protect your investment. ; 

Tomorrow's taxpayers will be uniform in praising today’s selection of 
Wa&T Visible Vacuum Chlorinators. 


Ask for technical publications 38, 157, and 158 


WALLACE & TIERNAN CO. Inc. 


Manufacturers of Chlorine andAmmonia Control Apparatus 
NEWARK, NEW JERSEY * BRANCHES IN PRINCIPAL CITIES I 


THE ONLY SAFE WATER IS A STERILIZED WATER 








